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1.1. GENERAL

1.1.1. Purpose of the Document

SARR
Ref. : MO-IC-MMT-SR-0002
Issue : 2 Rev.: 0
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: 1.1

This - is the SARR Instrument  Interface  c0nu01  Documm. It deals with the interface

defiriition.between  the instrument and the METOP  satellites. . .

The ICD docunmt  forms the unique formal definition  on e@ne&ng,  groundand  flight operations fob

the METOP  programme, specifying  the binding requirements between ESA aad tk~In&ume~

Supplier. It is configuration  controlled by the METOP project team and formally signed off by ESA, the
Instrument Supplier and the METOP prime contractor.

As a single point control of the technical interfaces, the ICD :

- Defines  the  technical resources allocated to the instrument

- Defines the detailed mechanical, thermal and electrical interfaces between the instrumem  and the
satellite.

- Defines the design verification programme Which shall be implemented to demonstrate compliance

with the METOP  / SARR interface requirements.

- Defines the detailed mechanical, electrical and protocol interfaces between the instrument ground
support equipment and the METOP  PLM ground support equipment.

- Defines the operational interface applicable during ground, launch and flight phases.

The objective of the ICD is to ensure that :

- The  instrument is designed, built and verified within the constraints imposed by the overall payload
complement, satellite and launch vehicle,

- The satellite Prime Contractor is able to design, build and verify the satellite in such a manner that all

instruments can be successfully integrated into the system,

- The spacecraft system can be successfully launched and operated to achieve the mission objectives of

the METOP programme.

1.12. Documentation

In cases of conflict benveen  the following applicable downems and the present ICD, the agreement or

definition in this SARR ICD shall govern

1.1.2.1. Applicable Documentation

AD 1. METOP  Product Assurance Requirements for NOM Instruments
Ref. MO-RS-ESA-PA-065

AD2 Void

AD3. Satellite Thermal Model Requirement Specification, Ref. MO-RS-MMT-SY-0009.
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AD4.

Am.

AD6.

AD7..

AD8.

AD9.

ADIO.

ADll.

AD12

SARR
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Electromagnetic Interference Characteristics, Measurement of, MIL-STD-462C.

SARR Instrument Thermal Interface Mathematical Model Report, Ref. SAI-RPT-095.

SARR Instrument Thermal Interface Mathematical Model (Ref. LTS/O2OO/BB).

Repeater Automated Test System (RATS) User Manual, Ref. DNDSARR9605.

Repeater Automated Test System (RATS) System Manual; Ref. DNDSARR9604. _

SARR Unpacking /Packing and Handling Procedmes,  Ref. DND-2588451 (TBCsARk).

Storage Plan, Ref. DND-SARR-9801.

Repeater Automated Test System (RATS) Technical Description, Ref. PM-SARSAT 2793-34

Incoming Inspection  Procedure for SARR far Post NOAA-M Satellites, Ref. SARSAT-R-09

1.1.2.2. Reference Documentation

RDl. SARR General Description,
no reference, dated February 1995.

RD2. ATN-K,L,M General Instrument Interface Specification
Ref. IS-3267415, Rev. C, &ted October 1991

RD3. Unique Instrument Interface Specification for SARR
Ref. IS-2295546, Rev. G, dated March 1993

RD4. Void

RD5. Void

RD6. Single Space Segment - Search & Rescue, DCS System Specification,

Ref. MO-RS-ESA-IN-0087

1.13. Acronym List

AD

A-DCS

AGC

AMSU-Al

AMSU-A2
ARGOS

ASCAT
AVHRRl3
BOL

Applicable Document

Adubxd  Data Collection System

Automatic Gain Control

Assembly, Integration & Test
Assembly, Integration & Verification
Advanced Microwave Sounding Unit 1

Advanced Microwave Sounding Unit 2
Meteorological Data Collection and Location System

Advanced Wind Scatterometer
_Advanced  Very High Resolution Radiometer
Beginning of Life



.

C&C

CAM

ecu
CFI

CRA
DBU

DC

DSPG

DTA

EGSE
ELT

EMC
EMl

EOL

EPIRB
FAM
FEM
FMECA
FMU
FOV
FPM

Gbit
GDO
GNSS

GOME-

GRAS
GSE
H/W
HIRS/4

HK

HRPT

I/F

IASI

ICD
ICU
IST

bps
KL#M

Ref. : MO-IC-MMT-SR-0002
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Command 8z Control
Coarse Acquisition Mode

Central Computer Unit (SVM)

Customer Furnished Instrument
Combined Receive Ante- (A-DCS, SARR, SARP-3)

Digital Bus Unit

Direct Current I

Distributed Single Point Grounding

DCS Transmit  Antenna

Electrical Ground Support Equipment
Emergency Locator Transmitters
Electromagnetic Compatibility

Electmmagnetic  Interference

End of Life

Emergency Position Indicating Radio Beacons
Fine Acquisition Mode
Finite Element Model
Failure Modes, Effects and Criticality Analysis
Formatting and Multiplexing Unit
Field of View
Fm Pointing Mode

Gigabits
Gunn  Diode Oscillator
Globai Navigation Satellite System

Global Ozone Monitoring Expeaiment

GNSS Receiver for Atmospheric Sounding

Ground Support Equipment
.Hardware

High Resolution I&a-Red  Radiation Sounder

House K&ping

High Resolution Picture Transmission

Interface

I&a-red  Atmospheric Sounding Interf~rt@er
Interface  Control Document
Instrument Control Unit
Inte_mation  System Test
kilobits  per second
NOAA K, L, M series of satellit&
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LEOP
LRPT

LUT

Mbps
MCC

MCMD

MGSE

MI-IS

N/A

NIU
OBDH

OCM

OCOE

OMI

P/F
P/L
PA

PCU
PLM

PMC

PTC
RD

RF

RFC

rms

rpm
RRM

Rx

S&R
s/c
S/L
s/s
Srw

I SARP-3

Launch and Early Orbit Phase
Low Resolution Picture Transmission

Local  User Terminals

Megabits per Second
Rescue Mission Control Centre

Macro command
Mechanical Ground Support Equipment

Microwave Humidity Sounder

Military (standard)

Not Applicable
NOAA Instrument Interface Unit

Onboard Data Handling System

Orbit Control Mode
Over  Check-Out Equipment

Ozone Monitoring Instrument

Platform
Payload
Roduct  Assurance
Power Conversion Unit

Payload Module
Payload Module Computer
Power; Telemeq  and Command

Reference Document

Radio Frequency
Radio Frequency Compatibility

RF Filter

rootmeansquare
round revolutions per minute

RateReductionMode

Receive  ; Receiver

Search andRescue

Spacecraft
Satellite
Subsystem

Software
‘Search and Rescue Processor _
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SARR Search and Rescue Repeater

SEM-2 Space Environmental  Monitor

SLA S&R L-band TX Antenna

SVM Seavice  Module

TBITV

TBC

TBD

TC

TCU

TM

l-T&C

TX

YSM

-?hermaI  Balance/ Thermal Vacuum

Tobeconkmed

,Tobede&xl

Telecommaud

?hermal Control unit

Telemetry

Tracking, Telemeuy, and Telecommand (LEOP,  Emergency,  and Stand-by)

Transmit, Transmitter.

Yaw Steering Mode
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1.2. INSTRUMENT PRESENTATION

1.2.1. General

(For  information only)

Instrzkir Name

C!-assijication

SARR
Search +ud Rescue Repeater

Distress beacon repeater

-

SARR, along with the SARP-3 instrument  and the METOP  provided RP hardware (Accommodation
Hardware, including the Combined Receive Antemta  - CRA - and the S&R L-Band Transmit Antenna -

SLA), forms the Search and Rescue (S&R) system space segment.

The Search and Rescue Repeater receives’and  downlinks emergency signals  from downed aircraft and

ships. In addition, it provides a down link for data received by the Search and Rescue Processor (SARP-

3). The SARR receives distress beacon signals on three separate frequencies, translates them to L-band

and retransmits them to Local User TerminaIs  (LUTs)  on the ground_  These terminals  process the
signals, determine location of the beacons, and forward this information to a Rescue .Mission  Control

Centre (MCC).

1.2.2. Scientific Objectives

(For  information only)

The SARSAT space segment
filters, a Search and Rescue
illustrated in Rgure 1.2.2/l.

implemented for tk METOP  satellite consists of antennas / diplexer /
Repeater (SARR) and a Search and Rescue Processor (SARP-3). as

The SARR subsystem consists of a receiver arkembly  and a transmitter assembly. The receiver

assembly receives the Emergency Locator Transmitters (aircraft) and the Emergency Position Indicating
Radio Beacons (ships) (ELT / EPIRB)  signals on 121.5. 243.0 and 404.05 MI-Ix. Each receiver is a

dual conversion unit with automatic gain control (AGC). It down converts its received energy to selected

intermediate frequency  bands. These bands are then summed with 2.4 kbps data from the SARP-3 and

phase-modulates the 1544.5 MHz downlink  carrier frequency. The modulation of each band is

independently adjustable to account for any long-term changes either in the operatidnal  procedure or the

system noise environment
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Figure 1.2.2/I  : SARSAT Instmment  Package
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1.23. Functional Description

The SARR Fuuctional  Diagram is illustrated iu 1.2.3/l.  The SARR is fully redundant and consists of

I
two assemblies  : a transmitter arid a receiver.

133.1. search  And Rescue Repeater (Receiver)

The receiver pallet contains three pairs of receivers. These receivers obtain the& signals kru thi:  _

I
METOP provided VHF antexma  system. The receivers transkte  the rechved~signah  to’ the re&ircd

intcrmediatc  frequencies and route the signals to the trausmitters.

The SARR receivers have the following mormance  chamc@istics.

Centre  Frequency 121.50 MHZ 243.00 MHz -406.05 MH&

Bandwidth +2okHz f30kHz * 80.0 kH2

I Antenna Polarization (ref.) RHCP RHCP RHCP

The SARR receivq  pallet contains also two power, tekme&y and command units, and various discrete

components.

I
The PT&C units of the SARR Receiver Pallet accept a digital input from the SARP-3 at a rate of

2400 bps. .

1.2.3.2. Search And Rescue Repeater (Transmitter)

The signals from the three reccivets  and the SAW-3 are summed by the tmnsmitt.er  and the resulting

signal is used to phase modulate the L-Baud carrier. The  SARR L-Band antenua system is a METOP

furnished equipment

The SARR transmitter pallet contains hvo transmitters and  various discrete components.

Its performaxe  characteristics are the following : .

Carrier Frequency : 1544.5 MHZ

Bandwidth (RF)  : +4ookHz

I
Antenna Polarisation (ref.) : LHCP

1 fSml icd.doc]
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Figure 1.2.311:  SARR Functional Diagram (IL?)
Ektial (Non RF) Connections
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1.3. METOP SYSTEM OVERVIEW

13.1. Spacecraft Architecture Concept

(For information only)

The AETOP mission consists of a geocentric,  three-axis stabilized spacecraft placed into a Sun- ’

synchronous orbit around the Earth. It is built around a primary structures  consisting of : _ .

- a service module (SVM), which provides all standard service  elements

- au upper payload module (PLM) that accommodates the different inshuments andcolTespond@

electronic equipments.

The  service module is a box-shaped structure, that interfaces with the launch vehicle at the bottom and

. with the payload module at the top.

The payload module provides the maiu  supporting structure and external panels on which are mounted
the payload instruments. It also provides internal accommodation for both the payload support systeans
and the instrument electronic units.

The METOP  satellite in-orbit coufiguration is illustrated iu Figures 1.3.1/l.  The internal PLM lay-out

is illustrated in Figure 1.3.1/2.

The SARR interfaces with the following PLM units :

-theNOAAhmument Intaface Unit (NIU) provides all command aud control interfaces to the

SARR. i.e. configuration and mode switching (commands), command  verification,  hou&eqii

telemetry acquisition, and clock and time’managemeut.

- the Power Conversion Unit (PCU)  propdes  the SARR with the regulated  buses.

- the Thermal Control Unit  (Tcv)  provides heat& power supply for the thermal control of the pallets.

1 ISarrlvzd.dccl
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. .:’

Figure 1.3.1/I  : METOP Satellite Overall Configumlion  (For Informaiion  Only)
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1.33. Instrument Reference  Frame

The following is a requirement for the definition of the instrument reference frame.  The frame  specific

to the SARU  is defined in Q 2.1.3.2.

The instrument  shall  have a right handed orthogonal co-ordinate  reference system  G&RR.  Y~ARR* .

Zs,&)  FsARR and it shall be defined such that : . .

- the origin shall be physically located on an accessible, identifiable instrument  exteakx feawe (e.g. the
cmtre  of one mounting hole, at the unit baseplate level)

- the X, Y instrument axes define the plane that contains the unit mounting feet.

- theZaxisisnormaltothisdatumplane.

These  axes shall be referred to on all drawings and any finite element description.

13.3. Orbital Parameters

133.1. Reference Orbit

METOP  will be placed into the following reference orbit :

-Type: sun-syIlchromus

I
- Semi-major axis : 7197.939 km

- Repeat Cycle : 5 days (14 + l/5 orbits per day)

- Local Solar Tie  : 09:30 AU descending node

133.2. Drift Orbit

METOP-  1 will achieve the reference orbit after a 6-month  (TBC-)  driftiq  phase (dual launch), from

an initial polar orbit (close to the Sun-synchronous one) with a local solar time around 10:00 AM.

descending node.

hETOP- will be dixectly  launched into the reference orbit

1 (Sarrlicd.doc]
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13.4. Satellite Mission Phases and Operkions

1.3.4.1. Mission  Phases

During its lifetime, the satellite is opemted  through the following mission phases :

Launch Phase

The proper launch phase begins at the instan; of switching the power subsystem to on-boardbatkies
before lift-off and ends at satellit&launch  vehicle separation.

Acquisition Phase

Thisphasestartsattheendofthelaunchphaseandendsoncethesatellitehasacquireditsoperational

attih&  and orbit with its appendages deployed_ An initial acquisition squence  leading to a system
secured state, is followed by a final  acquisition’ period.

Commissioning Phase

This phase starts once the attitude and orbit have been acquired and covers the time that subsystems
and instruments are checked out. It ends when the payload is operational for the nominal orbit.

For METOP-1,  it starts when the satellite is still drifdng to achieve the nominal local solar time of

0!3:30.

Routine / Operational Phase

This phase starts at the end of the commissioning phase and covers the time when  the instrumerU  are

operational and the times when orbit maintenance mauoeuvres  are puformed.

13.42. Satellite Operational Modes

(For information only)

This section describes the satellite operational modes.

1.3.4.2.1. Nominal Operational Mode

The nominal operational mode for METOP SVM is the Yaw Steering Mode (YSM*). During this mode,

the PLM is in its Operable Mode : the instrumems can be nominally operated through their .different

modes.

1.3.4.2.2. Orbit Control Modes

Orbit control manoeuvres  for altitude maintenance or inclination maintenance are performed in SVM

Orbit Control Mode (OCM) or Fine Control Mode (FCM).

‘1
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Duringthesemodes,thePLMisstilloperableandtheinstrumemm>minaloperationsarewtstopped

Attitude errors  may have some impact on antennaEarthcoverageduringthesemodes.Duringtiinitial

orbit corrections, the PLM and the instrument status are in LEOP  / Off Modes.

1.3.4.2.3. Acquisition Modes

The acquisition modes encompass all actions leading to a stabili7xd  Earth attitude,  including deployment.

of all major appendages. .

The corresponding SVM modes are the Rate Reduction Mode (RRM).  the Coarse Acquisition Mode

(CAM), the Fme Acquisition Modes (FAMl,  FAM2 andFAM3) and the Fm Pointing Mode @PM).

During these modes, the PLM is in the Lift-Off Mode and then  LROP Mode. In general, all instruments
are switched off.

1.3.4.2.4. Contingency Cases

In the event of detection of a satellite failure,, several back up modes exist at PLM and / or SVM levels.

PLM Failure Cases

I Fur  failure at PLM level, the corresponding PLM modes are the PLM Stand-By Mode, the PLM Fix

Mode and the PLM Safe Mode, depending on the failure. All instruments are stitched  off.

IheSVMisnotaffected.

SVM Failure Cases

For failure at SVM level, the  PLM is forced to PLM Stand-By Mode, PLM Fix &de or PLM Safe

Mode, depending on the failure, and all instruments are wit&xi off.

The SVM enters several modes that lead to a stabilized Earth pointing attitude. From an operational

point of view. those modes are similar to the very first attitude acquisition that follows the separation

from the launch vehicle, but with deployed appendages.

1.3.4.2.5. Safe Mode (Sun Pointing)

In addition to the previous back-up modes, an ultimate safety level is implemented on METOP.  This so-
called Safe Mode performs the minimal functions for satellite survival by ma&Ung  a Sun-pointed

attitude. During the Safe Mode, the PLM is in the PLM Safe Mode and all instruments are switched off.

1 ISyrltcd.doc]
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1.4. INSTRUMENT OPERATIONAL MODES

1.4.1. Operational Constraints

To assure proper in-orbit operations of the SARR, certain practices are to be observed during the

mission phases (see !j 1.3.4.1.) : the SARR may not survive  any sequence of comma& in any
-

combination and rate. These  are :

1)

2)

3)

4)

Any sequence shall avoid switching of coaxialrelay  switches when the switch inputs are powered.
This is taken into account with the in-orbit operation sequences described in 5 1.5.

In case of PLM failure, the clock / signal and power (10 & 28 V) may not be available at the

instrument interfaces for a maximum duration of 36 hours.

In case of power interruph  the latching relays in the SARR will not change their states. Care must be
taken on SARR configuration before restoring power to SARR and switch-on sequence of $! 1.5.3.
shah be followed.

Redundancy

The  SARR command structure prevents all redundam units in the SARR from b&g powered at once
(e. g. no hot switching of the SARR transmitter RP output is allowed). The command structure assures

thatatmostonememberofeachredundam pair of tmits  is powered. However the 28 V input power to

the SARR Receiver Pallet &T&C)  can be hot switched.

The command and signal routing structure allows cross-strapping of the “A” receivers with “B”
transmitter and the “B” receivers with the “A” transmitter

It disallows :

1.) a mixed set of receivers from “A” and “B”.

2.) a cross-strapping between PTC and Receiver

3.) a cross-strapping of the SARP-3 data.

It allows  any of the three following units to be powered on or off independem of the power on / off

statusoftheothertwo:

- either transmitter
- either 406.05 MHz receiver

- the unit comprising the 121.5 and 243 MHz receivers, with the same letter designation as the 406.05
MHz above

As a consequence, losing the 121.5 receiver will result in switching all receivers and PT&C to the other
side, even though the other units on the original side are fully functional.

[Smhcd.docj
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1.4.2. Instrument Mode Overview

1.4.2.1. SARR Off Mode

During the SARR  Off Mode, the SAM is unpowered  No sea-vice  (telemeay, monitoring...)  wiu  be

performed  by the METOP  satellite.
-

ThisOffModeforSARRisused:

- during the METOP launch and acquisition phases.

- during the METOP contingency cases (see 9 1.3.4.2.4.).

- during the METOP  safe mode (see !j 1.3.4.2.5.).

The Switched TLM bus is available at the instrument interfaces only during the PLM Stand-By and
Operable modes. The temperatures will bemonitored only during these PLM modes.

All interface power buses and signals shall be available at the mterfaces  of the SARR to exit this mode.

1.4.2.2. SARR On Mode

ThismodeisdefinedasthenarmaloperatingmodeoftbeSARR,withtbeinstrument~o~~nominal

receiver / transmitter functionalities.

With the switch-on sequence the SARR redundax y will be selected. The following modes of operations

are available :

- AA: AsidereceiversandPT&C

A side trausmitter

- AB: AsidereceiversandPTBrC
B side transmitter

- BB : B side receivers and PT&C

B side transmitter

- BA : B side receivers and IT&C

A side transmitter

For SARR  functions and parameter changes during the On Mode, see 5 1.5.4.

1 [Sarrllcd.doc]
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Pha!ses PLM SARR

Launch and Lift-Off  Mode OffMode
Aquisitimphases LEOP Mode

Re-Opemtional  Phase Stand-By OffMode  .

Operationat  P h a s e  O p e r a b l e hY

Orbit Control operable &Y

Manoeuvres Stand-By OHMode

Contingency Cases Stand-By OffMode
Fix
Safe

comnmlts
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1.5. INSTRUMENT LAUNCH AND IN-ORBIT OPERATIONS

15.1. General

Instnunent  operalional  constraints are presented in 8 1.4.1.

The  minimum time between consecutive commas&  is specified in 0 3.2.2;,  except as noted below.

SARR telecommands are described in 5 3.2.2.

Theaclmowl~e~ofthe~~bytheinstnunentisdonewithDigitalBtelemeaypoirdsas

described in 5 3.2.3.2 and 5 3.2.4. When no Digital B tekmetq  point is available, the acknowledgement

is done with the insm,unent  Analog Housekeepii telemeay  on the ground.

Instrument operations during tests are described in 0 5.

1.5.2. Instrument Sequences to SARR Off Mode

15.2.1. Nominal !kcpence to Off Mode

The instrument switch-off sequence from any mode into Off Mode shall be as following :

- All level discrete commands to 0

- Switch-off of SARR

The complete procecture  is the following :

1) SARR Level Control A Bit 0

2) SARR Level Control A Bit 1 ’

3) SARR Level Conuol A Bit 2

4) SARR Level Control A Bit 3

5) Sm Level Conuol A Bit 4

6) SARR Bus A Destination Bit 5

7) SARR Bus A Destination Bit 6

8) SARR AGC Enable / Disable A

9) SARR TX A Enable / Disable

10) SARR Execute Level Control A

11) Wait 1 second

12) SARR Level Control B Bit 0

13) SARR Level ConuoI  B Bit 1

14) SARR Level Control B Bit 2

15) SARR Level Control B Bit 3
16) SARR Level Control B Bit 4

17) SARR Bus B Destination Bit 5
18) SARR Bus B Destination Bit 6

to
to
to
to
to
to
to
to
to

to
to
to
to
to

to

to

0

0

0

0

0

0

0

0

0

.O

0

0

0

0

0
0
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19) SARR AGC Enable/ Disable B to 0

2 0 )  SARRTxB  E n a b l e / D i s a b l e  t o  0

21) SARR Execute Level Control B
22) Wait 1 second

23)  FTBrCAandTxAOFF.

,24) F’T&CB  andTxB OFF

25) Wait 4 seconds after the previous command.

15.23. Emergency Sequence to SARR  Off Mode

In case of emergency (including depointing),  the IVIU shall issue the following command Xquence  to the

instrument, which will switch down the SARR  to Off Mode :

1) PT&CAandTxAOFF  ’

2) F’T&CBandTxBOFF

3) Wait 4 seconds after the previous command

I
This emergency switch-off sequence shall be termimted  within 50 s.

Removal of the main power bus during SARR On Mode is another way to trigger the SARR Off Mode.

However this will result in an m&fined status of SARR intemal  switches (latch relays). The  switch-on
sequence of 8 1.5.3.  will cope with such a situation and allow a safe switch-on of the instrument.

1 [Sarrllcd.doc]
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1.53. Instrument Sequences to SARR On Mode

153.1. To SARR On Mode With A Side Receivers & A Side Trausmitter

The SARR  instrument switch-on sequence  from Off Mode into On Mode shall be as following :

- steps 1...4 : Instmment  initialhation

- Stqs5and6: Tx A switched on and coring to output

- steps 7...9 : Rx A switched on (convert& and receikrs)

The complete procedure is the following :

1) SARRPTCAandTxAOFF

2) SARRPTCBandTxBOFF

3) SARR TX A Enable / Disable to 0 (Off)

4) SARR TX B Enable / Disable to O(off)

5) SARR TX A Enable / Disable to 1 (On)

6) SARRTxAOn-TxBOFF

7) SARRF’TCAONandPTCBOFF

8) SARRl21/243AON-121/243BOFF

9) SARR406AON-406BOFF

IO) Wait 4 seconds after the previous command

153.2. To SARR On Mode With A Side Receivers & B Side Transmitter

Thesequenceisthesameastheonefrom~  1.5.3.1.withchangetoA/Bvlheredesired,exceptforfirst

two commands :

1 )  SARRF’KAaudTxAOFF

2) SARR PTC B and TX B OFF

3) SARR TX A Enable / Disable to 0 (Off)

4) SARR TX B Enable / Disable to 0 (Off)

5) SAlkR TX B Enable / Disable to 1 (On)

6 )  SARRTxBOn-TxAOFF

7 )  SARRF’TCAONaudF’TCBOFF

8) SARR 121/ 243 A ON - 121/ 243 B OFF

9 )  SARR406AON-406BOFF

10) Wait 4 seconds a&r the previous command

1 5 3 3 . To SARR On Mode With B Side Receivers & B Side Transmitter

Thesequenceisthesameastheonefrom8  1.5.3.1.withchangetoA/Bwherede~ired,exceptf~f~st

two commands :

1 )  SARRI’TCAandTxAOFF

2) SARR PTC B and TX B OFF

1 ISarrkd.doc]
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3) SARR Tx A Enable / Disable to otoff)

4) SARR Tx B Enable / Disable to O@fQ

5) SARR Tx B Enable / Disable to 1 (On)

6 )  SARRTxBOn-TxAOFF

7) SARRI’TCBONandFI’CAOFF

8) SARR121/243BON-121/243AOFF  .

9>’ SARR406BON-406AOFF .

10) Wait .4 seconds after the pkious command

153.4. To SARR On Mode With B Side Receivers & A Side Transmitter

I
Thesequenceisthesameastheonefkom~  1.5.3.1.withchangetoA/Bwheredesired,excq~forGrst

two commands :

1 )  SARRFKAandTxAOFF

2 )  SARRPTCBandTxBOFF

3) SARR TX A Enable / Disable to 0 (Off)

4) SARR TX B Enable / Disable to 0 (Off)

5) SARR TX A Enable / Disable to 1 (On)

6 )  SARRTxAOn-TxBOFF

7 )  SARRPTCBONandF’TCAOFF

8 )  SARR121/243BON-121/243AOFF

9 )  SARR406BON-406AOFF

10) Wait 4 seconds after the previous command

I ISarrIld.doc]
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15.4. Instrument Sequences During SARR On Mode : SARR In-Orbit Adjustments

The initial setting  (default) at switch-on is -5 dB for the 121.9243 atteuuator,  -10 dB for the 406

attenuator,  and -5 dB for the PDS attenuator.

To optimize the system after initial in-orbit tests, a capability to @just  the power level pf each

converted frequency band prior to modulation on the down link isprovided.

This is done according to the following (see Pi& 1.5.40) :
.

First, select the receiver to be tuned : the 121.5 MHz receiver, or the 243.0 MHz receiver, or the

406.0 receiver, or the PDS chamx?l  (SARP-3) data “receiver”. The related procedures are described in

0 1.5.4.1.  (“Bits 5-6”).

Thea  code the attenuation level to be applied disable the automatic gain control and authorize the set

attenuation level (or code the attenuationlevel to be remova  enable the automatic gain control and
disable the set attenuation level). The related procedures are described in !j 1.5.4.2.  (“Bits 04”).

Lastly, execute the commands. The  related procedures are described in 8 1.5.4.3.

Other commands are possible to connect / disconnect one receiver from the transmitter (see 5 1.5.4.4.)

The following procedures are written for the Side A unit only. For the Side B. change “A” to “B” where

desired.

A.) Select the receiver (Q 154.1.)

121.5 I 243 I 406 1 PDS (SARI’-2)
I I I

[
Disable (enable) the A& (4 i.5.4.2.1)

B.) Codeattenua~vel-5dB  IOdB  1 B.) Code attenuation level : 0,5,10,15  dB
(8 1.5.4.2.2.)

I

.

r%Lisx& .
Figure 1.5.4/I : In-Orb&  Adjuslments  of the SARR Attenuation Gains

15.4.1. Receiver Selection (Side A)

1215 MHz A Receiver Selection (Side A)

1) SARR Bus A Destination Bit 5 to 0

2) SARR Bus A Destination Bit 6 to 0
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243.0 MHz A Receiver Selection (Side A)

1) SARR Bus A Destination Bit 5 to 0
2) SARR Bus A Deshation  Bit 6 to 1

406.06 MHz A Receiver Selection (Side A)

1) Z&RR  Bus A Destination  sit 5 to 1 ‘.’

2) SARRBusADeshationBit6 to 0

SARP-3 Data Attenuators in A PTC.Selectioq  (Side A)

1) SARR Bus A Deshation  Bit 5 to 1
2) SARR Bus A Destination  Bit 6 to 1

15.4.2. Attenuator Settings on Receiver and Enable / Disable AGC (Side A)

1.5.4.2.1. 121.5.243 and 406 MHz Receivers

Attenuation of 5 dB (Side A)

This is only valid for 121.5 and 243 MHz receivers (TBCSARR).

1) SARR Level Control A Bit 0 to 0
2) SARR Level Control A Bit 1 to 1
3) SARR Level Control A Bit 2 to 0
4) SARR Level Control A Bit 3 to 1
5) SARR Level Control A Bit 4 to 1
6) SARR AGC Enable / Disable A to 0

Removal of Attenuation of 5 dB (Side A)

This is only valid for 121.5 and 243 MHz receivers (TBCSARR).

1) SARR Level Control A Bit 0 to
2) SARR Level Control A Bit 1 to
3) SARR Level Control A Bit 2 to
4) SARR Level Control A Bit 3 to

5) SARR  Level Control A Bit 4 to

6 )  SARRAGCEnable/DisableA  to

Attenuation of 10 dB (Side A)

This is only valid for 406 MHz receiver (TBCSARR).

1) SARR  Level Control A Bit 0 to
2) SARR  Level Control A Bit 1 to
3) SARR  Level Control A Bit 2 to

1 [Samlxd.doc]
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4) SARR Level Control A Bit 3 to 0

5 )  SARRAGCEnable/DisableA  t o  0

Removal of Attenuation of 10 dB (Side A)

This is only valid for 406 MHz receiver (TBCSARR).

1) SARR Level Control A Bit 0 to 1 .-.

2) SARR Level Control A Bit 1 to 0

3) SARRLevel  Control ABit 2 _ to 1

4) SARR Level Conuol A Bit 3 ‘to 0

5 )  S A R R  AGCEnable/DisableA  t o  1

1.5.4.2.2. PDS (SARP-3) Data Attenimors

PDS (SARP3) Data Attenuators to 0 dB

1) SARR Level  Control A Bit 0 .x0 0
2) SARR Level Control A Bit 1 to 0

PDS (SARP3) Data Attenuators to 5 dB

1) SARR Level Control A Bit 0 to 1

2) SARR Level Control A Bit 1 to 0

PDS (SARP3) Data Attenuators to 10 dB

1) SARR Level Control A Bit 0
2) SARR Level Control A Bit 1

PDS (SARP3) Data Attenuators to 15 dB

1) SARR Level Control A Bit 0

2) SARR  Level Control A Bit 1

15.43. ExecuteCommand

1) SARR Execute Level Control A

2) Wait 1 second

to 0

to 1

to 1

to 1

154.4. Disconnect 121.5 or 243 or 406 Receiver Outputs from Transmitter

Disconnect 1215 MHz Receiver Output from Transmitter

1) SARR Bus A Destination Bit 5 to 0
2) SARR Bus  A Destination Bit 6 to- 0
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3) SARR Level Control A Bit 4 t o 0

4) SARR Execute Level Control A
5) Wait 1 second

Disconnect 243.0 MHz Receiver Output from Transmitter

1) SARR Bus A Destination Bit 5 to 0

2) SARR Bus A Destination Bit 6 to 1 .

3) SARR Level Control A Bit 4 to 0

4) SARR &cute Level Control A
5) Wait 1 second

Disconnect 406.0 MHz Receiver Output from Transmitter

1) SARR406AOff

Re-Connect or Connect 406.0 MHz Receiver Output from Transmitter

The 406.0 MHz receiver can be reconnected if required without switching down the whole inmmmt,

by applying  :

1) SARR 406 A Receiver On - 406 B Off

1 [Smlicd.docj
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2.1. GENERAL

2.1.1. Interface Deiinition

The intexface  definition for the instrument is the following :

Instrument

Instrument pre-integrated, comprising a Receiver
Pallet and a Transmitter Pallet.

Interconnecting Pallet to Pallet Harness

Ground strap

T h e r m a l

Unit thermal control hardware for the Receiver Unit thermal control hardware / software for the

Provision for and integration of heaters and Receiver and Transmitter Pallets including :

thermistor on the Receiver pallet_ - Operational  Mode : heaters  and temperamre

S&IIiti!

Attachment  bolts

Head Bolt Washers

Adjustment Shims
Interconnecting  cable restraints (if necessary)

sensors

-SurvivalMode:heatersand thennckts.

Note:

2.1.2.

all  RF devices (including receiving andtransmmmg  antenna systems,transmlssionltneekments
externaltotheSARRconnectors)andtheharnessbetweenSARRandSARP_3areunderthe

.responsibility of METOP.

Module / Unit Identification

The Part Number and Identification Code of the SARR instrument are :

SARR Transmitter Pallet

1) Equipment Name : Search and Rescue Repeater - Transmitter panel

2) Purchase Qrder Or Contract Number :

3) Manufacturer Name :

W84744EB55/01-QF

F’ropaty of the Canadian wnt of National

De’fence

4)  PartNo: 713342-551, S/N Xxx

Part of SARSAT Repeater,

P/N 710805-551, S/N XXX

5) IDCode: N/A

6) METOP  ID Code N/A

1 [Sarrtddocj



SARR Receiver Pallet

1) Equipment Name :

2) Purchase Order Or Contract Number

3) Manufacturer Name :

4 )  PartNo:

5) IDcode: N/A

1 6 )  METOPIDCode Nl A

SARR
Ref. : MO-IC-MMT-SR-0002
Issue :2 Rev.: 0
Date : June, SO@  1998
Page : 2.2

Search and Rescue Repeater - Receiver Panel

W84744EB55/01-QF

property  of the Canadian Department  of National

Defence  .

P/N 710806-551,  S/N ti

Part of SARSAT Repeater,

P/N 710805-551.  S/N XXX

The  location of the labels giving these Part Numbers and Identification Codes are defkexi  in the

Mechanical lnterf~e  Control Drawing (See 8 2.1.4.).

2.13. Instrument Reference Frame

One instrument reference frame is defined per pallet.

ThereferencepointfaaTImerhanicalandthgmaldatafaeachoftheunitsareshown’inthelnterface

Control Drawings (at the interface to the PLM structure, see 8 2.1.4).

The SARR Receiver Instrument lnterfa? Reference Frame, Fs~_&,  with the arigin being at the

reference point, is as defined in the Mechanical Interface Control Drawing (see 0 2.1.4.).

The SARR Transmitter btrumem  Interface  Reference Frame, Fsm_~~  , with the origin being  at the

reference point, is as defined in the Mechanical Interface Control Drawing (see 0 2.1.4.).
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2.1.4. Interface Drawings

2.1.4.1. Mechanical Interface Drawings

I Pallet Definition

The SARR instrument configuration and mechanical interfack  e illustrated in the following interface

drawings:

- SARR Receiver Pallet Interfaces, Ref. hIMS-108626~TF-l/3&

- SARR Receiver Pallet Connector  Panel, Ref. MMS-108626-D-TF-2/3-01

_ SARR Receiver Pallet Interface Screw, Ref. MMS-108626-D-T&3/3-01

- SARR Transmitter Pallet Interfaces, Ref. MMS-108643-B-TF-l/3-01

- SARR Transmitter Pallet Comector Panel, Ref. MMS-108643-B-TF-2/3-01

- SARR Transmitter Pallet Intexface  Screw, Ref. hlMS-108643-D-TF-3/3-01

For these drawings, all numerical values in brackets are for infoxmation  only.

Grounding Straph

- Ground Strap (SARR Receiver), Ref. B-37957-4576048

- Ground Strap (SARR Transmitter), Ref. B-37957-4576074

For these drawings, all numerical values are in inches.

2.1.4.2. Thermal In&face  Drawing

Not applicable for SARR.

2.1.43. Field of View Interface Drawing

Not applicable for SARR.
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2.2. MECHANICAL INTERFACE DESCRIPTION

Ref.  : MO_IC-MINT-SR-0002
Issue :2 Rev.: 0

: June, SO* 1998
: 2.12

23.1. Physical Envelope

The SARR payload comprises hv~ independently mounted pallets @re-integrated  pallets). The re4zeivez

and transmitter pallets are electrically connected to each o$er by an In&ul?w  supplier  prov&daild-

installe4jinteramnect@hamess. .

The separation *stance  between the $llets  shall  not exceed  125 mm.

The interconnecting harness places mount@  constraints on the relative orientation of tbe two  pallets.
Ihis  harness shall be dematable on one end.

METOP  will provide cable restraints for the section of the cable  that is between the two pallets, in

kcordance  with spacecraft assembly practices.

The pallets are mounted inkmally  to the PLM. They can be accommcdakd inanydirectionontbeir

(length  x width) baseplate.

Tbe external unit dimensions, including studs, mount&j  lug and conuector  envelapes,  shall  be to a

tokranceof~lmm.Theseare:

SARI2  Configuration Length

Receiver Pallet 458 mm

Transmitter Pallet 350 mm

Width

458 mm

369 mm

Height

166mm

122mm

The  overall  dimensions are defined without connector savers and minor exceptions for grounding straps

and the ends of cooling tubes.

SARR does not have any deployable pa&

2.2.2. Field of View Definition

N/A fa SARR.

. .

1 ISamkddocl
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2.23. Mass Properties

The mass propeaiies  of the SARR Wrument  are given in the following table. The CXHX~ system
used is the Instrument Interface Reference Frames, Fsm_b and Fsm_~~.

2.23.1. Mass and Centre of Mass Location
. .

The SARFt mtre of gravity location has been measuredwithouttlEatm&Ent bolts/wa!hersor~  -

thermal  stand-offs. Instrument to METOP  PL&l  interface connectors are included_

Module
SARR

SpecifIedMa& Centre  of Mass Lucation
With Respect  to the Reference Point

(* 05 mm)

.&Rk-RX YSARR-Rx &Rlt-Rx

I Receiver Pallet 15.22 kg - 223.5 mm - 256.5 mm - 39.0 mm

&RR-TX YSARR-n .klUt-TX

Transmitter 5.21 kg - i77.8 mm - 157.5 mm - 13.7 mm
Pallet

TOTAL I 20.43 kg Including harness

SARR Mass Properties

The SARR instrument shall not exceed the above specified mass for the METOP  mission.

The mass of the Receiver Pallet and the Transmitter Pallet shall each be measured with an accuracy of

YO grams.

The SARR basic (best estimate) mass is the specified one.

2.23.2. Moments of Inertia

lbe SARR moments of inertia about the centre  of mass of the instrument are as follows.

Module Moments of Inertia (kg.m2  ) f 10%
SARR Ixx ! hY ! I22 IXY ! 1x2 ! IYZ

Receiver Pallet 0.2279 0.2556 0.4457 < 0.10 < 0.10 < 0.10

Transmitter PaIIet 0.0410 0.0324 0.0712 0.0 0.00027 0.0

I Note :
SARR Moments  of Inertia

‘The  moments of inertia are defined as follows :

I, = J(y* + t2)dm I, = Iqdm

with: I, = I(x’+z*)dm and I, = xzdmI
zpj(x*+y’)dm r, =jyzdm
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2.2.4. Instrument Mounting Attachments

2.2.4.1. Mounting Description

?he SARR pallets are mounted conductively coupled to the intemal  surface of a panel  bf the PLM.

‘Ihe follo*g  table describes the instrument mounting h&dware :.

Module / Unit

SARR

Bolt Size Instr. Mounting Hole Length. Torque Quantity
Diameter (mm) ( m m )  (Nm)

Receiver Pallet

Receiver Pallet See Mechanical 4.2 TBDEAET 0.9 58
Interface Drawings

Grounding Point (8 2.1.4.1.) . 5.5 9.5 2.6 2
T%Er

Transmitter Pallet

Transmitter Pallet SeeMechanical  4.0 l-E%D= 0 . 9 32
Interface Drawings

(Q 2.1.4.1.) 5.5 9.5 2.6 2
T=,

Grounding Point

Tolerances are specified in the interface drawings (see 8 2.1.4.).

Alignment Pins : N/A

2.2.43. Mounting Hole Position and Reference Point (Hde)

The definition of the mounting holes and the b&ument  Reference  Pin for SARR is given in the

Mechanical Interface Control Drawing (see 0 2.1.4.).

2.2.43. Mounting Surface Characteristics

Instrument Side

Transmitter and

Receiver Pallets

Transmitter Only

Receiver Only

METOP  Side

surface Coplanarity
Surface roughness of attachment face

surface Finish

Total area of the mounting surface

N/A

N/A

N/A

SeeMechanicalInterface
Drawing (6 2.1.4.1.)

Mounted using thermal filler
(TBD,)

Total area of the mounting surface

surface Flatness
Surface roughness of attachment face

Shimming Accuracy fq Flatness

SeeMechanicalInterface
Drawing (8 2.1.4.1.)

Hard Mounted to PLM Panel

Less than 0.1 mm in 100 mm

I 1.6 microns R.A

Within 0.0254 mm
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2.2.4.4. Instrument Location

The mounting surface for both pallets is on the inside surface of the +Z face of the PLM stmctmz.

22.43. Materials at Interfaces

Instrument Side SARR Pallets

Mounting Area Finish

Ahlmininm  alloy

BarelqetalatallmechanicalintHaa?s~  ‘.
chemsdaze  Z-306 Black elsewlxze.

METOP  S ide PLM Structure

Attachment Bolts and Washers

Aleum skin with a honeycomb core

Titanium bolts with stainless steel
Washers

2.2.4.6. Thenno-Elastic  Interface

N/A for SARR.

2.2.4.7. Grounding Provisions

Grounding to the spacecraft  strncture  is achieved by a Instrument provided grounding strap.

The locations of the grounding point for the Receiver and Transmitter pallets are defined
Mechanical Interface Control Drawing (two for each pallet, see $ 2.1.4.). .

in the
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2.25. Accessibility

Accessibility to specific parts of the instrument pallets shall be provided, when accommodated on
METOP.  The faces on which specific parts are accommodated are defined in the following table :.

SARR Receiver Pa&t
This  table indicates the viqving  direction  frorir the instrument.

Item IIl!mlmentSii  . AmRequired
(METOP Ref. Frame)

1 ElectricalCoMectors +Z,+Yand-Y During AlT  activities

2 Connector Savers +Z,+Y  and-Y N/A

3 Connector dust caps +Z, +Y and -Y When the instrument is not in use.

4 Test connector cover . N/A N / A

5 Attachment Bolts -z During AIT activities

6 Inter-Pallet Harness +x During all AIT activities I

4

1

6

SARR  TranmitterPallet
This  table indicates the viewing direction from the instrument.

Item Iustrument  Side Access  Required
(METOP Ref. Frame)

Electrical connectors -Y During AlT activities

Cormctor  Savers -Y During AlT activities

Connector dust caps -Y When the iustruinent  is not in use.

Test connector cover N/A N/A

Transmitter Cooling Tube -Y . During AIT activities

Attachment Bolts -z During AlT  activities

inter-Pallet Harness - x During all AIT activities

The detailed position of these  items are indicated on the Mechanical Interface Control

2.1.4.).

Note : the  attachment bolts pass through clearance holes in SARR  box feet aud  pallets.

Drawings (8
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2.2.6. On-Ground Alignment

N/A for SARR

2.2.7. Deployment Mechanism mdW=

2.2.7;1. Deployment Mechahms

N/AforSARR.

2.2.7.2. Pyros

N/A for SARR.

2.2.8. Interface Structural Design

Flight Limits Loads are enveloping the loads, including launch manufacturing, hanrfiinp,

transportation and ground testing (excluding qualification testing).

@uzZificution  Limit Lauds add a qualifkation  factor (1.25 for METOP)  on top of the Flight Limit
Loads.

2.2.8.1. SARR Limit Loads

The SARR is tested to the following limit loads applied at the instrument interface attachment points :

Receiver & Transmitter Load Axis (gms)

Pallets X I Y I z

Maximum Flight Limit Load 7.2 7.2 8.8

Qualification Limit Loads 10.6 10.6 13.3

2.2.8.2. METOP  Induced Lit Loads

Preliminary analysis indicate the following maximum predicted limit back applied to the SARR during

the METUP  mission :

1 Receiver Pallet

Maximum  Flight Limit Load 32g Applxd at unit cenue  of gravity

Qualification Limit Loads ag in any spatial direction

1 Transmitter Pallet

Maximum Flight Limit Load

Qualification Limit Loads

ag

5Og

Applied at unit cenlre  of gravity

in any spatial direction

.Figure 2.2.8.2/l  : METOP  Induced Loads for SAAB
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These levels will be revisited following future  structural analysis and the METOP structmal  model  test

campaign.

2.2.83. l-g Interface Loads

The  SARR l-g interface loads, calculated at each interface point (zero  prehd), with the immmemt

hard-mounted configuration are presented in the following tables : -

SARR Hard Mounted Interface Fliit Liit Lads
Based on 1 g Applied in X

Attachment Id. Shear Force Axial Force Moment
gu) gu) (N.mm)

SARR Receiver Pallet

All attachments I < 17 I ~24 I <loo

SARR Transmitter Pallet

All attachments I < 10 I < 12 I <20

SARR Hard Mounted Interface Flight Limit Loads
BasedonlgAppliediuY

Attachment Id. Shear Force Axial Force Moment
gu) 0 W.mm)

SA RR. Receiver Pallet

All attachments I < 17 I < 24 I <lo0

SARR lhwktter  Pallet

All attachments I < 10 I < 12 I c20

SARR Hard Mounted Interface Flight Limit Loads
Based on 1 g Applied in Z

Attakent Id. Shear Force Axial Force Mokent
0 0 (NJ=)

SARR Receiver Pallet

All attachments I < 17 I < 24 I <loo

SARR lbnmit&r  Pallet

All attachments I < 10 I < 12 I <20

2.2.8.4. Stxuctural Frequency Characteristics

The S&R Receiver  and Transmitter pallets have no mode with frequenci~  below 150 Hz with

effective masses greater than 5% of the total pallet mass.

2.2.8.5. Structural Mathematical Models - Applicability for SARR

This section is not applicable to SARR.
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2.3. THERMAL INTERFACE DESCRIPTION

23.1. Instrument Thermal  Control Concept

The Instrument Supplier is responsible for the thermal design and tk thermal  analysis of the’-

within the METOP defmed thermal interface constraWs.

The insaument  has two major subassembhes  : a Receiver Pallet and a Transmitter Pallet interconne@d -

by an electrical harness. METOP  provides radiative cooling to the PLM panel  on which the SARR units

aremountedThiscoolingis~ciemtokeeptheSARRbaseplatetemperaturebelowtbemaximum
temperature  limit of the instrument in all modes.

The temperature for the Receiver Pallet is actively controlled by the METOP TCU using one tkrmistor

and one heater (no redundancy) directly coupled to the instrurmmt “intemal” interface plate. All

connections to this active thermal control hardware of the &mnnent  is achieved using the  J7 connector.

The Instrument Supplier will integrate the heater and thermistor supplied and specified by METOP.

The temperature of the Transmitter Pallet is actively controlled by the METOP TCU using tWnWors

and heaters mounted adjacent to the Transmitter Pallet on the inside surfaces of the PLM panels.

23.1.1 Thermal Control During Nominal Operations

The nominal operations correspond to the SARR On mode.

The instrument thermal control concept can be summarixed  as follows :

I
For both pallets, the interface temperatures are actively controlled by the METOP  PLM TkrmaJ

Control Unit (TCU)  by means of heaters  and tkrmistcr sensors. The  interface plate of each pallet is

conductively coupled to radiators that are sired to produce temperatures at the low6 end of tk range.

The temperatures and temperature stability are conuolled using heaters.

2.3.1.2. Thermal Control During Non Nomirial / Contingency Operations

lhe non nominal / contingency mode comesponds  to the SARR Off Mode.

During this mode, the SARR Receiver and Transmitter Pallets use METOP  provided tkrmosmtically

controlled heaters to mainrain survival temperatures. The  heater for the receiver pallet is mounted

internally to the receiver pallet The heater for the transmitter pallet is mounted externally to the

uansmitter  pallet.  All thermostats are mounted externally to the SARR.

1 (SarQxd.doc]
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23.2. Instrument ThermaI  Requirements

233.1. Instrument Temperature Range

2.3.2.1.1. On-Orbit TempemQue  Range

The following are the on-orbit tempemture  limits :

Deg*C operational Non Operationsl Switdl-on
(081Mode)

Min. MaK Min. Mm Min.

Receiver +lO +35 40 +60 -10
Temperatures

Ref. Point On the Pallet (TBD) Satellite to Pallet Interface On the Pallet  (TBD)
LOCtltiOll VW

Transmitter +lO +35 40 +60 - 1 0
Temperatures

Ref. Point SateIIite  to PaUet Interface Satellite to PaIIet Intiace SateIlite  to I?Uet  Interface
Location (TBD) (TBD) U”RD)

2.3.2.1.2. GroundTesting  Temperature limits
k

Deg-C Operational Non Operational
(Off Mode)

Min. Max. ’ Min.

Receiver -10 +50 (Note) 40 +60
Temperatures

Ref.Point  . On the Pallet (TBD) Satellite to PaIIet Interface
Location CrsD)

Transmitter -10 +SO(Note)  -40 +60
Tempera-

Ref. Point Satellite to Pallet lnterfacq Satellite to Pallet Inmface

Switch-On

Min.

-10

On the Pallet (TBD)

I -10

Satellite to Pallet Interface

Note : SARR may deviate from specified performaxes (frequency stability is achieved only in vacuum

at temperatures  between +lO and +35  deg. C).

2.3.2.1.3. Ground Storage and Transportation Temperature Range

During ground storage, with the instrument instaIled  on the satellite, and during aamportation  of the

complete spacecraft, the temperatures of the instrument will be maintained in the range :

-4Oto+6Odeg.c

1 fSarLkd.docl
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233.2. Temperatures at the Interface

Theinterfacete~ are defined  in § 2.3.2.1.

Stability Requirements

There is a thermal stabdity  requirement for the Receive  and Trarunittex  Pallets in On Mode, that

applid  at the pallet temperature point, as given in 0 2.3.2.1. _ ’

Withina  1 minutepc7iocLthemaximum allowable tempe&ue  vari&m at the T&ature  Reference

Pointshall’beO.25deg.Cpeakt*peak.~longtezmmean Uxqerawewillfallwithinthe&&ed

operating temperahxe range.

2.3.23. Radiative Requirements

The SARR Pallets are connected to raclihrs  oriented in the +Z directions (METOP  sadlie axes). The

majority of the remaining surfaces are black painted.

1 ISm2acd.docl
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233.1. Heater Power Budgets

SARR
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233.2. Instrument Themal  Dissipation.

The  d&sip&ion  of the SARR instrument is constant throughout the orbit and is (see 8 3.4.2)

Receiver Pallet

Transmitter Pallet
Total

SARR Thermal Dissipation (Watts)

Satellite Nominal operating  Mocks

MinimumDissipation MaximumDissipatioll

OIlMode OffMode OnMode
BOL EOL

11.6W* 0 12w

20.4 W 0 25W
32W o w 37w

Safe Mode

min/MaX

OffMode
EOL

0

0
o w

* : Three receivers operating

2333. Heat Exchange Budgets

Both SARR Pallets are conductively coupled to the METOP  PLM.

2.3.3.3.1. Conductive Heat Transfer Budget

Not applicable.

2.3.3.3.2. Joint Characteristics

The SARR pallets are~conductively  coupled to the inside of the PLM panel The Receiver pallet is hard

mounted and the Transmitter pallet is mounted using  thermal filler (TBh ).

2.3.3.3.3. Radiative Heat Transfer Budget

This section is not applicable to SARR. The SARR pallets internally radiates to the PLM.
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2.3.4. Thermal Interfaces

2.3.4.1. Conductive Interfaces

‘lhe total thermal condnctance  between  the SARR Receiver PalJet and the Payload Module is :

4.7 w I deg. c.

The tot+ thermal conductance between the SARR Transmitter Pallet a& the Payload Module is : 109.7.
W/&g. c.

.

The SARR pallets are conductively coupled to the external surfaces of the PLM.

The contact pallet area with the PLM panel is defined at the footprint area and is given as :

II::::

2.3.4.2. Radiative Interfaces

2.3.4.2.1. Radiative Characteiistics

The SARR pallets internally radiates to the PLM.

lhe thermal radiative enviromnent  temperamre in the hot case is TBD- deg. C.

2.3.4.2.2. -lhermo-optical  w3pertie.s

The  SARR unit surfaces are black paintecl.

The mechanical characteristics (planarity, materials...) is described in the Mechanical interface
Description sections (8 2.2.4.).

The thermo-optical  proper&  of the finishes are given in the following table :

# Acronym Surface  /Material Solar Absorptance IR

BOL + E O L  * EOL + Emit-

Syr. 6yr. tance

1 CHM306TIT Black Paint Chemglaze 2306 0.95 0.95 0.95 0.90

l : these values are not normally applicable but are required for the modelization  (ESARAD).

SA RR Receiver and lhnsmitter  Pallet  Material Thenno-Optical  Properties

23.43. Thermal Heat Capacity

lk total thermal heat capacity of SARR Receiver is 1.0844 E+O4 J/K

The  total thermal heat capacity of SARR Transmitter is 1.789 E+O3 J/K

1 [Sarr:lcd.doc]
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2.3.4.4. Instrument Temperature Measurement

This section is not applicable for the SARR Transmitter Pallet.

SARR Receiver Pallet : TBDsm.

23.45. Heater Definition

This section is not applicable for the SARR Transmitter Pallet. _

SARR Receiver Pallet :

LocatiOn NUmk Total Resistance Reddame Variation
(sLat25deg.C)*5%

Receiver Pallet TBDMEr TFwlE-r TB*/&g.C
OperationalHeaters.._ .

2.3.4.6. Thermal Interface Models

A reduced model is required for SARR pallets for the system thermk analysis, as !@?cilit?d  in AD3.

SeeADSandAD6.
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2.4. INSTRUMENT AND DISTURBANCE INTERFACES

This section is not applicable to SARR.
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3.1. ELECTRICAL INTERFACE OVERVIEW

The  avionics interface between the METOP  payload Module (PLM) and the SARR ins~
mainly handled via the Power Conditioning Unit (PCU)  and the NOM Interface Unit (NIU).

.P is

The~controlisprovidedbytbeThermalComrolUnit(Tcu).onlythe coilxznbutmttbe  _

electrical interface is defjned  in this sedtion  (see also Q 2.3). -. ..

I The SARR receives 2.4 kbps  data from the Search and Rescue kocesxx (SARP-3)  and RF input data .

from the RF Filter (RFF).

lhe SARR provides RF output data to the L-Baud Transmit Antexma  (SLA).

Fora&p~tionofthesingleendedimerfacesoftheSARR,aspedalgrounding~isdesaibedinO

I
3.8 (EMC).

The command and housekeeping budget for the mt is as follows :

- 18 (2 x 9) level discrete commands

- 14 (2 x 7) pulse discrete commands

- 4 digital B parameters, each 1 bit

- 22(2xl0+2jaDalogparametess,eachtobecowertedto8bitswithinNIU.

I Figure 3. l-l gives an overview on the elecuical interfaces bet&en  the PLM, SARP-3, XFF, SLA and
SARR.
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-2, +23V  Maln Power Bus A
,

+23V Switched TLM Bus A

pc” 2, +23V Main  Power Bus k
,

+23V  Switchrd  TLM Bus B

+loV  Interface Bus A m

SARR
Receiver

Pallet
---,

i

‘.

121.5 MHz Rx Filter

,  243YHzRxFUter.  1 RFF

406 W HZ Rx Filter -

SARR
Transmitier

Pallet

L-Band TX Switch

Fig. 3.1-I : PI&i to SARR Eccbicrrl Inte@izce  Overview
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3.2. COMMAND AND CONTROL FUNCTIONAL DESCRIPTION

‘CommandandCantrol‘comprisestbeactivitiesresp.dataflowsfarcommanding~theinstrumentaS

wellasfortheaquisitionofinstrumenthou&eqiqdata.

from the insmunent  and lransmitted to ground

I

Three data  sets are made available by the SARR :

- DigitalBdata

- Analogdata

I Digital B and Analog Data are housekeeping data and only t&x  Digital B data are controlled by the NIU.
Both are reported to the ground via S-band telemetry.

33.1. PrOtOCOi

Not applicable for SARR

Telecommands  to the iusmmx%  shall be p&ided  by the NIU.

I
?he  minimum time between two consecutive commands is 1 s. .

The insmmem shall  be cot&m&d  by Pulse Discrete* and Level Discrete Commands2.

I
Pulse Discrete Commands shall be issued to the instrument one command at a time.

Any pulse ON condition may last for considerable time in case of a spacecraft anomaly. The Wuument

shall not be damaged.by  such an occurrence.

1
The  METOP  satellite will provide capabilities for pre-programming of the SARR of up to.36 hours.

7he instrument shall cope with this pre-programming period  and not require any inrennediate  command

and control process.

1 Pulse Discrete Command Dejbition
Tbe pulse discrete annmaud is normally used to change the state of a latching  relay in the insaument.  An

ON or TRUE condition is issued in the form of a pulse to the insment  over a single line. .

2 Level Discrete Command  Definition
The level discrete comman d presents a ON or TRUE (resp.  OFF or FALkE) condition to tbe instrument

full time. until the same command is given to change the state to OFF or FALSE (resp. OFF or FALSE).
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The commands to operate the insuument shall be as listed in Table 3.22-l.

Note: Theoperationalmode!sandseqausofw~are&fineding  1.4andl.s.

.
333.1. TehxommandDefinition .

NominalCMDs

25 SARR Exame.  Level Control A NominalCuD

26 SARR Execute l&vel Control B RechuuutCMD

2 7  SARRl’TCABrTxAOff ReduaantCMD

2 8  SARRF”l-CB&TxBOff ‘.NOmild  CMD

2 9  SARR406AOff NOIIliMlCMD

3 0  SARR406BOff RedudaMCMD

31 SARR TX A Enable/Disable .L=el NOmiIdCMD

32 SARR TX B EnabWDisable LWd RedudantCMD

T&h? 3.2.2-l : Telecommand L&#&ion



)I(uIIu  MAICONI SPAa! SARR

Ref. : MO-Ic-m-SR-CUNE
Is= :2

Z
: hm&3iG980
: 35

333J. Tehommand  Functional Description

DetailsonthefunctionsofeacfiSARRcommandaregiveninthissection.

. _.-’

L.5) SARR Level Control  A Bit 0, Bit 1, Bit 2, Bit 3 and Bit 4

(Receiver Attenmti) -

Thesefiveleveldiscretecommandstpgetherdefiaethelevelofthedata.~~theifree”A”~~-and

the SARP-3 data received by the “A” FTC. They operate together  wi&.Bits  5 aad 6 which cl&~ the

one of the four data sources to which Bits 04 apply, and with the “SARR Execute Level Canad  A”

pulsediscretewhichcommaadstheSARRtodecodeBirs0-6andassumethecommandedstate.

lie meaning of Bits O-4 are different for the different data sources as follows :

(a) 121.5MHzreceiverand243MHzreceiver.
Bits0_3formabinaryIlumberdefininganenuationin~~.BitOisthemQstsignificantbit

(MSB)  with weight 8 dB ; Bit 3 is the least significant bit (LSB)  with weight I dB.

Bit 4 provides receiver baseband signal output cut-off capability ; wkn  Bit 4 equals 1, the

receiver passes the signal with the attenuation defined  by Bits O-3 ; wlm  Bit 4 equals 0, tlx

receiver disconnects the signal from the transmitter.

(b) 406.05 h4Hz receiver.
Bit O-3 have the same meaning as in the 1215 MHz and 243 MHz receivers.
Bit 4 is meaningless.

(c) sARF3data

Bits 0 anti 1 define the attenuation setting in the FTC accmding  to the cod&  below

Bit 0 Bit 1 Attenuation, dB

0 0’. 0

0 1 10

1 0 5

1 1 15

Bits 24 are meaningless.

The  meanmg  of Bits 0 to 4 is summarized in Table 3:2.2.2-l.

Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

121 I243 .406 !5ARP-3Data comnn?nts
A Receiver A Receiver A Receiver

8dEI 8dB 5dB oFF=odB

4dB 4dB 1ocm oFF=odB

2m 2dB Nomeauiq oFF=odB
1dB 1dB Nomeaning oFF=odB

Receiver Output Onl Off Nomeaning NomPaninP  .

Table  3.2.2.2-l : Receiver Attenuator - Level Diserdc &nman&



TheSARRdoesnotrespondtochangesintheseleveldisaete c4xmMn&.Ratba,itrespondstotheir  -

state at the time it receives the pulse discrete comma4 “SARR  E.ecufe lived t?onrrol  A”.

6 817.)  SARR Bus A Destination Bit 5 and Bit 6

(Receiver  selectioo)
‘_ - _

These~oleveldiscsetecommands~~~the~~obthelevel~ol~defined~

by the Bits D-4 and the destination of the ‘AGC disable commands ti shown below..

Bit 5 Bit 6 Destination

0 0 121.5 MHz “A” receivm

0 1 243 MHz “A” receiver

.1 0 406.05 MHz  “A” receiver
1 1 SARP-3claumenuatorsinthe”A”pTc

TheSARRdoesnotrespondtochangesinthese,leveldisaeLe commawk.Ratlxr,itrespondstotkir

state at the time it zceives  the pulse disnwe  command,  “SARR Execute  Level Control A”.

tL.12.) SARR level Control B Bit 0, Bit 1, Bit 2, Bit 3 and Bit 4

The descri@ion in l..S) above applies, substituting “B” for “A”.

13 & 14.) SARR Bus B D&nation Bit 5 and Bit 6

‘fhe description in 6&7.) above applies, substituting “B” for “A”.

15.) SARR AGC Disable I Enable A

The  “0” state  of this level  discrete selects the fixed gain mode far the receivet  &siwteb  &Y Bus A

Desrination  Bils 5 and 6. The “1” state sekts AGC mode  for that receiver. The  SARR ignores the

state of this discrete if Bus A Desrinarion  Bits 5 und 6 are both “1”. The  SARR does not respond to

chan~esinthislevel~~Rather,itrespondstothestateofthedixreteatthetimetheSARR

fece1ves  tk pulse di!ni%e commad  “SARR  Execute  Level  Comol  A”.

16.) SAFtFt  AGC Disable I Enable B

The description in 15.)  above applies. substituting “B” for “A”.

17.) SARR’IkAON-TxBOFF

This command causes the SARR to connect the +28 Volt Main Bus to the power  input  of the “A”
transmitter and - theRFoutputofthatnansmittatotheSLAThiscommaadplsocauses~
SARR to disconnect the +28  Volt Main Bus from the power input of the “B” trat~~mittez  This commaxi



Rd. : M~-I~-MMT-SR-OOO~

uNRAuARcowIswcE SARR
&UC  : 2 Rev.: 0

E
: Jrme,3001998-
: 3.7

18.) SARRTxBON-TxAOFF

The description in 17.) above applies, substituting “B” far “A”.
-

I 19.) SARR Conv. A ON- Conv. B OFF

ThiscommandcausestheSARRtoconnect~+28VoltMainBustothepowerinpltofthe~

converterresidinginthe”A”~CandtodiscoMectthe+28VoltMainBus~~~powerinpltto~
DC/DCconverterresidinginthe”B”PTC.ThiscommaadhasnoeffeaantbepowPr~ofeither
uansmitteraronthestateofanywswitchTheresultof~commandistomakesecondarypowa
available to the power inputs of the “A” receivers. Howevex,  otk commadsdefiIxibeIowdaermine
whether or not those power iuputs  connect to the output of the DC/DC converter.

I 20.) SARR Cow. B ON - Conv. A OFF .

The description in 19.) above applies, substituting “B” for “A”.

21.) SARR 121f243 A ON - 121i243 B OFF

This command causes the SARR to coxmect  the power input to the “A” 12X243 MHz receives to the
power output from the DC/DC converter residing  in the “A” PTC. It also causes the SARR to conmxt
the RF input to the “A” 121.5 MHz receiver to the SARR 121.5 MHz badpass  fik and thence to

RFF-5andthe121.5MHzportoftheSRA;itcausestheSARRtoconmxttbeRFinputtothe”A”243

receiv~totheSARR243MH2bandpassfilta~thencetoRF-4andthe243MHzportoftheSRA.

The SARR disconnects the power input to the “B” 12U243MHz  receivers from the power output from

the DC/DC conv&t.er  residing in the “B” PTC. It dhnnec~ theRFinputsofthe”B”  121.5MHzand
243 MHz receivers from the RF paths &fined above.  This command has 110  effect on the power

ON/OFF status of the DC/DC  converter residing in either PTC. It has no effect on the power status or

RF connection of either transmitter.

This command also connects the +28  V oven power to the “A” 121/243  MHz receive and disumnects

the +28 V oven power from the “B” 1211243 MHz receiver.

22.) SAFXR 121/243  B ON - 12If243  A OFF

The description in 21.) above applies, substituting “B” far “A”.

. 23.) SARR406AON-406BOFF

This cornmad causes  the SARR  to connxt  the power input to the “A” 406.05 MHz receiver to the
power output from the DC/DC converter residing in the “A” PTC. It also causes the SARR to comkt

1 ~SARJAICD  DOCK.
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24.) SARR406BON-406AOFF

The description  in  23.) above applies, substituting “B” fff “A”.

u.1 SARR Execute Level Control  A

This pulse discrete causes the SARR to execute the commandr  defkd by the current state of all the “A”
side level discrete commands, including level setting and AGC enablekiisable.  The  SARR executes this
command iradependent  of its mode status. so long as the +28  Volt Main Bus and the +lO Volt Interface

Bus are present. Execution takes the form of driving a set of latching relays in tk PTC.  and the sekcted

receiver.Thiscommandhasaoeffectonthe”B”PTCorany”B”receiver.Itbasnoeffectanthepower

ON/OFF status of RF signal routing of any unit

x.1 SARR Execute  Level Control B
. .

The description in 25.) above applies substituting “B” for “A”.

27.) SARRPTCAandTxAOFF  * *

This command causes the SARR to disconnect the  power input to the DC/DC converter residing in the’:

‘A” PTC and the “A” transmitter from the +28 Volt Main Bus. It has no effect on any “B” unit or RF

Sl@ fOUtiq  Of Uly unit It has 110 effect  Oil the COIlIEtiOIlS  between the pOWK OUtpUt  Of either DC/DC  -

amvemf  and the power input to any receiver.

28.) SARRF’TCBandTxBOFF

The desuipoon  in 27.) above applies. substituting “B” for “A”.

29.) SARR 406 A OFF

This command causes the SARR to disconnect the power input to the “A” 406.05 MHz receiver from

the power output from the DC/DC converter residing in the “A” PTC.  This commandhasnoeffectt
the ON/OFF power status of any other unit It has no effect on the RF signal routing of any unit.
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W SARR406BOFT

The  desaiption in 29.) above applies,  substituting “B” for “A”.

31.) SARR  TX A Enable/Disable

The”O”stateofthis~leveldiscrete(+1Ov)allowstheA-side~to~“ON”.The”1”  - -

state (0 V) inhibits the “ON” command oh cqa& the A-side’ txansmi&io  turn “Off when  powered. .

32.) SARR TX B EnabMIisable

The description in (31) above applies, substituting “B” for “A”.
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3.23. Housekeeping Telemetry

?hissectiondexrWstheSARRDigitalBandAnalogT~.

323.1. General Requirements

?IleNnrwillreado*ttaefo~owing~~*telemetry~~the~:

- AnaJogHK

- Digital HK (YXgital B”).

I
Ihe NIU will sample both analog and digital B houekeq@  telemetry, with rates of :

- once per 16 seconds nominally

- up to 8 times per second for any selected parameter on request

Analog data shall be acquired and converted within the NIU to 8 bit digital informaticin  with a 5.12 V
full scale resolution (LSB = 20 mv).

No insmunent housekeqii  data shall be monitcxred  by the METOP  sate&k.  Newthekss  tbe Digital B

data till be checked on-board for VeMcation  of ccxnmd  execution.

Note:forthosecommandsthatQnotresultinachaneeofaDigitalBpoim,thevaificationofthe

command receipt by the imnment willbe&mebytheGroundSystemwiththe~provided

Analog Telemetry points.
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3.23.2. Digital B Telemetry

The insuument  shall provi& the Digital B telemeny as listed in Table 3.2.3-l.

Availability of Digital B telemetry : TBDsARR.
. - -

-- .
The Digital B telemetry points shall be defined k following : :

1.) SARR 121.5 i&z RF Rcdwrdanq~Switch

Thispointreprtswhichofthetworedur&nt 121.5 MHZ receixxs  is comWxed to SARR J8,

theinterfacewiththe121.5MHzRFfilter,RFF-5.This~~pointprovidesvaliddatain
all SARR modes.

2.) SARR 243 MHz Redundancy Switch .

This  point reports which of the two redundant 243 h4Hz receivers is cormectedtoSARRJ9,tbe

interface with the 243 MHz RF filter, RFF-4. This telemetry  point provides valid data in all

SARRmodes.

3.) SARR 406.05 MHz RF Redundancy Switch

This point reports which of the two redundant 4O6.o5MHzreceiversisconrM%dtosARR

JIO. the interface with the 406.05 MHz RF filter.  RFF-3. This telemeny  point provide 1
datainallSARRmodes.

4. ! SARR TX Output RF Redundancy Switch

ThispointsreportswhichofthetworeduMant UansmittCl-s  is connected to@eSARRJll

interface with the SLA This  telemetry point provides valid data in all SARR modes.

Nr. Telemetry Point Name State Remark

Logic Y” Logic “0”
(Law  Voltage) (High Voltage)

1 SARR 1215 MHzRedu&ncySwitch A B
_)* SARR 233 MHz Redundancy  Switch .A B

3 SARR406MHzRedundancySwitch A B *

4 SARR TX Output RF Redundancy A B
Switch

T&k  3.2.3-l : SARR Digital B Telex

valid

,* --:

. .
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33.33. AnalogTelemetry

TheSARRprovidcsanalogtelemeaychannelsaslistedinTaMe3.23-2tomonitortbeinstrumeatan

thegroundItsballbeoonsideredthat~~ofanalogvdtageard~iaoalogtelemeby)~be
validby5Omsafterswitching-anof~telemetry,ie.after~lnsmunerU~Ncommand

sqlencehasbeenserlL . .

Analog Temperature Teleme&y  shall be avail&e Wkzvex the2SVAnalogTeqewureTele&q~~  . _-

Bus is, powered ,and be valid with& 10 ms after  Analog TemperaMe Tele.meuy  Bus has been

commanded ON (independent of Sh mode).

Typical valid data ranges and values are shown in Table 3.23-2

The telemetry points shall be defined  as following :

I.) SARYZ TX A RF Driver Current

WhenaansmifferAisON,thistelemetryvoltageisananalogoftbeDCcurrentdrawnbythe

transmitter A RF driver amplifier,  from the trapsmi~  A reg&ted  power  supply. Wlxh

transmitter A is OFF, this telemeuy  voltage is 0 + 0.5 V.

2.) SARR TX B RF Driver Current

The description in (1.) above applies, substituting B for A.

3. I SARR PTC 28 Volt input Monitor
‘his telemcry  voltage is an analog of the + 28 V Main Bus voltage at the input to either cx bah

F’TCs.  independent of SARR ON/OFF status.

4. ) SARR PTC A 16 Volt Output Monitor .
This  telemetry voltage is au analog of the PTC  A Dc/DIc  converter output  voltage, independent

of SARR ON/OFF status.

5.1 SARR FTC B 16 Volt Output Monitor . .
‘Ihc description  in (4.) above applies, substituting B for A. _.

6. I SARR  121.5 MH: Rx A AGC Volts

~~121.5MHzr~vaAispowaedthistelemenyvoltageisananalogofthegaincontrol

voltage to the 121.5  KHz reccivez  A 1-F.  amplifiers.  The analog relationship is independent  of

\Irtrcrha  tk rccdvd  is in AGC mode or in l%k&gain mode. Where 121.5 MHz recejver A is

unpowered_  this telemuxy  voltage is 0 * 0.5 V.

7.) SARR 121.5 MH: Rx B AGC Volts

The description in (6.) above applies, substituting B for A

8. ) SARR 243 MH: Rx A AGC Volts

The description in (6.) above applies. substituting 243 for 121.5.

9.) SARR 243 MH:  Rx B AGC Volts
The description  in (8.) above applies substituting B for A.
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I I.) SARR 406.05 MHz Rx B AGC Volts
‘Ibe desuiption  in (10.) above applies. substituting B for A

12.) SARR .Tx A Temperature

13.) SARR TX B Temperature
l’he  descxiption  in (12.) above applies. substituting B for A

14.)  SARR PTC A Temperature
whenthe+28VanalogtemperahlretelemeeybusisON,thistelemetryvoltageisan~~of
thetempaaeureofapointintheDC/DCwnverterinPTCATheanalog.r~~is

independent of the SARR ON/OFF status. When the + 28 V analog =mpe=u=@ltelemetrybus
is OFF, this telemetry  voltage is 0 + 0.5 V.

IS.) SARR PTC B Temperature
The description in (14.) above applies, substituting B for ‘A.

16.)  SARR TX A Output Power
WhenaansmittaAisON,thistelemetryvoltagtisananalogoftheRFpowafromthefinal
RF power transistor to the low-pass lilter  and output isolator in transmitter A When transmittex

A is OFF. this telemetry voltage is 0 + 0.5 V.

17.) SARR TX B Output Power

The description  in (16.) above applies, substituting B for A.

18.) SARR 121.5/243  MHz Receiver A Local Oscillator Oven Extemal Case Temperature
The local oscillator subassembly of the 121.5/243  MHz receiver  assembly contains a crystal

oscillator housed in a temperature+zontrolled  oven_  When the + 28 V analog temperature .

telemenybusisON,thistel~voltageisananalogofthe~~eofapoimonthe

outside of the case of the temperature-controlled ova The analog relationship is independent of

the SARR ON/OFF status. When the + 28 Vanalog  temperature teletxwry  bus is OFF, this

teltmezuy  voltage is 0 f 0.5 V.

19.)  SARR ItI.SR43  MHz Receiver B Local Oscillator Oven External  Case Temperature
The deshption  in (18.) above applies, substituting B for A. .

20.) SARR 406.05 MHz Receiver A Local Oscillator Oven External Case Temperature
The description in (18.) above applies substituting 406.05 for 121.5/243.

ISAR?AICD.DOC]



21.) SARR 406.05 MHz Receiver B Local Oscillator Ova ktemal  COSC Temperwe
The description in (20.) above applies, substituting B for A
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Theanalogtelemetryshallhavethepeaf~ as defined in Table 3.23-2. The transfer fimctim

between physical range and voltage range is part of the deliverables / as-built data.

Nr. 1 Telemetry Point Name I

+I5 VDC Monitor

13 SARR Tri+sn&ter  B Temperature

14 SARR PTC A Temperature

15 SARRPTCBTempemmre

16 SARR TX A Output Power

17 SARRTxB OutputPower

18 SARR 121/243MHzRezeiverALocal
Oscillator Ov& External Case Temperature

19 SARR 121/243MHzReqWerBLocal
Oscillator Oven External Case Temperature

20 SARR 406 MHz Receiver A Local  Oscillator
Oven External Case Tempemture

21 SARR406MHzReceiverBLocalOscillator
Oven External Case Tempenture

22 SARR TX Baseplate Temperature

I

TBDSARR

TBDSARR

TBD%RR

TBDSARR

TBDm

TBDSARR

TBDSARR

TBD-

TBDSARR

TBDSARR

NoqinaWow~by
Anal. Temp. TLM Bus

Redundanspoweredby
Anal. Temp. TLM Bus

Nominal, Pow& by
Anal. Temp. TLM Bus

Redudmt?  Powered  by
Anal. Temp. TLM Bus

Nominal

Redundant

Nominal, Powered  by
Anal. Temp. TLM  Bus

Redundant,poweredby

A@.  Temp. TIM Bus

Nominal, Powed by
Anal. Temp. TLM Bus

RedundansPoweredby
Anal. Temp. lLM Bus

commolLPoweredby
Anal. Temp. TLM Bus

I Table 3.2.3-i : Analog  Teiemetry .
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1

5

;_

7

;_

a

SARR Level Control A Bit 0

SARR Level Control A Bit 1

SARR Level Control A Bit 2

SARR Level Control A Bit 3

SARR Level Control A Bit 4

SARR Bus A Destination Bit 5

SARR Bus A Destination Bit 6

10

11

12

SARR Level Control B Bit 0

SARR Level Control B Bit 1

SARR Leve!  Control B Bit 2

SARR Level Control B Bit 3

SARR Level Control B Bit 4

AnWO’~Stotus
Norelevantindicator

Norekvimttiti

Norelevanti~~%~  - ’ .

Noilevant  indicator

Norekvantindicarrrr

Norelevantintlicator

Nore levant indicator

No relevant indicator

No relevant iudicator

No relevant indicator

Norelevantinclicator

Norelevantindicator

.No relevant indicator

No relevant  indicator

No relevant bxkator

16 ISARRAGCEnable/DisableB Norelevant indicator

1 7  SARRTxAOu-TxBOff
I

18 SARRTxBOn-TxAOff

19 SARR Cow.  A On - 0%~. B
Off

20 SARk  Cow. B On - Cow.  A
Off

* SARR TX A RF Driver Current, value > 0.5 V.
SARR TX A Ouput~Power,  value > 0.5 V

SARR TX B RF Driver Current, value < 0.5 V
SAM TX B Output Power, value < 0.5 V

SARR TX B RF Driver Current, value > 0.5 V
SARR TX B Output Power, value > 0.5 V

SAM TX A RF Driver Current. value < 0.5 V
SARR TX A Output Power, value c 0.5 V

SARR PTC A 16V Ourput  Monitor, value > 0.5 V

SARR PTC B 16V Outpur  Monitor, vale  c 0.5 V

SARR PTC B 16V Oqti  Monitor, value > 05 V

SARR PTC A 16V Output Monitor, value c 0.5 V

SARR 121 MHz Rx B AGC Volts, value < 0.5 V
SARR 243 MHz Rx B AGC Volts, value  < 05 V

-
22

SARR 1211243 A On
- 121/243 B Off

SARR 121/243 B On SARR I21 MHz Rx A AGC Volts, value c 0.5 V
- 1211243 A off SARR 243 MHz Rx A AGC Volts, value < 0.5 V

;

5oms

5Oms

5Oms

5oms

13Om

13Om

Table 3.2.3-3  : hdnunent Analog Telemeby  vs. Co- (IL?)
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AnalogTcWnetryStatus m
2 3  SARR406AOn-406BOff SARR 406 MHz Rx B AGC Volts, value > 0.5 V 13OIUS

2 4  SARR406BOn-406AOff SARR  406  MHz Rx A AGC Volts, value > 0.5 V Uoo

25 SARR Execute Level Conhi  A No+J~indi’~-  ;. -

Norelevantixxii~  ’
. .

26 SARR  Execute Level Conuol  B _ * -_

2 7  SARRPT6A&TxAOff  . SARR PTC  A 16V  Output Moniror,  value c 0.5 V 13OIUS

SARR TX A RF Driver Current, value -z 0.5 V
SARR TX A Output Power, value c 0.5 V

SARR 121.5 MHz Rx A AGC Volts, value < 0.5 V
SARR 243 MHz Rx A AGC Volts. value < 0.5 V

&RR 406 MHz Rx A AGC Volts, value < 0.5V

2 8  SARRPTCB&TxBOff SARR PTC B 16V Output Monitor, value c 0.5 V noms

SARR TX B RF Driver Current, value c 0.5 V
SARR TX B Output Power, value < 0.5 V

SARR 121.5 MHz Rx B AGC Volts, value c 0.5 V

SARR 243 MHz Rx B AGC Volts, value < 05 V

SARI? 406 MHz Rx B AGC Volts, value < 0.5 V

29  SARR406AOff

3 0  SARR406BOff

3 1 SARR TX A EnabWDisable

32 SARR TX $ Enable/Disable

SARR  406 MHz Rx A AGC Volts, value c 0.5 \i 13om

SARR  406 MHz Rx B AGC Volts. value < 0.5 V noms

No relevant indicatar

No relevant indim

Table 3.2.3-3 : Instrument Analog Telemeby  VS. Comman&(ZR)
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32.4. Telecommand  Verification

and no autonomous corrective action, including SARR switch-off, shall be performed  by the spacecraft.

1 SARR Level Conuol A Bit 0
2 SARR Level Control A Bit 1
3 SARR Level Control A Bit 2
4 SARR Level Control A Bit 3
5 SARR Level Control ABit 4

6
I

SARR Bus A Destination Bit 5
7 SARR Bus A Destination Bit 6

8 SARR Level Control B Bit 0
9 SARR Level Control B Bit 1
10 SARR Level Co&o1 B Bit 2
11 SARR Level Control B Bit 3
11 SARR Level Control B Bit 4

13 SARR Bus B Destination Bit 5
14 I SARR Bus B Destination Bit 6

1 5  [SARRAGCEnable/DisabltA 1

1 6  ~SARRAGCEnablt/DisableB  1

Constraint

1 7  SARRTxAOn-TxBOff

‘Iammand  vttiflcation I Timing
DigitalB

Nont

NOIE

Nont
NOW

NOIE

NOIN?
Nont

NOlE

None

None

None
None

NOIE
NOX _

None * _

NCKE _

sARRTx0utputRF SOUlS
Redmdimcy  Switch

StatusA

SARR TX Output RF 5Qms
Redwuiancy  Switch

Status B

Table  3.2.4-I : Telecommand Ven@cation  (IL?)
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constlaint tammandv-  Timing
DigbIB

NOIE19 ISARRCOIW.AO~-COIIV.B~~~

20 1 SARR  COIN. B On - Conv. A off

SARJ?IZl  M H z
Redmda$~

SultusA

SARR 243 MHz
Redmbcy  switch

StatUSA

sons21 SARR 1211243 A On
- 121/243  B off

22 SARR 121/243  B On
- 121/243  A Off

23 SARR406AOn-406BOff

SMR I21 MHz
Redmdamy Switch

StZitUsB

SARR 243 MHz
Redun&ncySwitch

StamsB  -

5OmS

I SARR 406 MHz
I

SOlUS
RedwAzruy  Switch

I StatusA I
5omsSARR 406 MHz

Redundancy Switch
StatusB

I NOIE

26 1 SARR Execute Level Control B I NOIM?

I NOne2 7  SARRF’TCA&TxAOff

2 8  SARRPTCB&TxBOff I None I -
29 hRR4Q6AOff

/,30 SARR406’BOff

31 SARR TX A Enable/Disable

32 1 SARR TX B Enable/Disable

Table 3.2.4-I : Telecommand Veri&tion  (Zn)
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33.5. METOP  Specific Themal ControI  Ekctria~I  Interfaces

Tbethermal~oftheSARRisprovidedbytheThermalC~Unit(Tcu),farbothReceiva
andTransmitterPaUetsinbothOffandOnimmmentmodes.

335.1. TrammitterPalkt . . _ .
‘he Tkqmitter  Pallet is a Category B immune Ilttitllnospe!ci6cticontrole~~intaface.  _ :_. - . .

3.252. Re&er  Pallet

Tbeoperationalthamistar/heaterbardwareisacco~ witbintheSARRReceiwzPalleXbyt.k

Insmlment  supplier and comxtedtotbeJO7 connector.Thethermistor(noredundancy)fortheheater

conuol  is defined in 4 3.5.2.1.2.  ‘Ihe  operational healex  (no mkndanq)isdcfinedin9‘2.3.

Pallet  : there is then no
operational hardware.

3.2.6. Satellite Services/Synchronization

Note:SarelliteServicesare~aSallCommaadaodComroltaskswfiichwinbe~~bythe

PLM or the  SVM to support insmmem  operations.

No synchronization  signals  will be provided  by METOP.

. .

. .
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3.3. MEASUFtEMENT  DATA TRANiFER FUNCTIONAL DESCRIPTION

Not applicable for SARR : SARR Measurement Data interface exists with SAW-3 only.

Data on the SARP-3 output line to SARR are biphase L, Maxkmzc4xk4ataamtinu~databit

rateof2400bps.Abit~l”intbeNRZgivesalOVdowntoOrransitianintbebiphase(in~middleof
thebitpen’.od).Abit”0”givesaOtolOVupaansitianThe~levelanthedigitaldatalinewfien  _

I
theSARP-3isOFFandbuspowerisONwillbealogic”O”(+10VJ,~ -.

1 'SAR~A!CD  LX-K1
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3.4. POWERELECTRICALINTERFACES

3.4.1. Overview

ThesARRinsttumeutrequirestbefollowingpow~imafaces~

Ref.  :
Issue :
Date :
Page :

MO-IC-MMT-SR-0002
2 Rev.: 0
hmc, 30”’ 1998
322

- Aregulated+28VoltMoinBuswithhighQualitypoweras~saracefortheiasbnunent. . .

- A regulated +28  Volt Switched ZZM Bus fti powedng kmpmmztel&  _’

- A regulated +I0 Volt Inmjhce Bus for powering of standad  control interfaces  in the iastnunent.

- In addition, operational heater power (Active Thermal Control Heat@ is provided to the SARR

Receiver Pallet through the JO7 conuectm  far the METOP specifx beater.  and therehe  only the

connectorandthethermist~imerface~~tbutnottheelecaicalinterfaceDatasbeersare~~

this seaion(see  also sect. 2.3.). . .

The  +28 V Main Power Bus and the +28 V Switched TLM Bus are conditioned by the imemdly

redundaut  Power Conversion Unit (PO. The +28 V Maiu Power Bus is imlivid&ly switched and

protectedThe+28VSwitchedTLMBusispoweredwhenevertbePCUison.The+lOVlnherface

Bus is provided by the NIU, and tkmal control is performed by the TCU. This is illusmted  iu Fig.

3.4.1-1.

Fig. 3.4.1-2 gives details of the SARR internal  power distribution.
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.sARR . .
1 1WlnrrbrBuBA  :.

.’ .

-- ----------- i -TM

F. --A

. I
---  _
--A

‘I --•

Fig. 3.4.1-Z : SAZtR  Power DiWhtion LGagram
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SARR

0 d

I

w

1
L

n

*
!i1taI

I

Fig. 3.4-l-2 : SARR Intcnrcrl  Power Distribulion  LGagram
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3.43. Power Demand

Theactualpower~fartbeSARRontpeindividualpowabussesfarBOLBrEOLduringan

modes aud requked  outlet dimensions are dewed  in Table 3.4.2-l Power  Data Shea.

‘TheheaterpowaforthesARRunitsisriotaninstnunent~~andthadacenotdealt

withlu the foIlowing table. _ ‘. _

. . - _
Dt?jWiO~ - .

T y p i c a l  BeginningqfLife  P o w e r  .

Powerexpectedtobemeasu&duhg~accepancetes&=baslcpower.

Worst Case End of Life Power

specifiedpowertheinsmlmeMshau  neverexceed(exceptincaseoffallure).

Mean Power

steady state power amsumalwhcatbepowerbusissetatitsmeauvoltageandwitha~&g.C

temperature.

Min /Max Power

Min/max.steadystatepower consum&asafuucti~ofpomrbusinpnvoltageanc.~

temperature.

Failure Power Consumption

Maximum pumanmtpowathatwillbecamumd withlnlt  uiggaing an intanal protecbon  ar without

leading to a fuse blowing.

dP/dV  @ 25 deg. C

Mean variation of the consumed powa with respkt  to the input voltage.



SAHK
Ref.
issue
Date
Page

Table  3.4.2-l : Power ConsumpUon  Data Sheet

: MO-IC:MMT-SR-0002
:2 Rev.: 0
: June, 30’” 1998
: 3.26

SARR I dP/dV @, 25 deg. C . I

I ‘fyplcal  Beglnnlnlq  of Llfe (W) I

I

Worst Case End of Life (VV)
I

I

Inslr. Power Rus Mean Min.  Max. Peak Peak Peak Duty Mean Min .  Max . P e a k  Peak  Peak Duty Failun

Mode Power  Power Power Power DuraUon Cycle Power Power Power Power DutaUon Cycle Power

Off Mode 28 V Main Bus 0 - - - - - 0 - - -,- -

28 V Swit. TLM Bus O/ 0.1 ’ - - - ‘- - o/o.1 - - - - -

IO V lntetfacc  Bus 0 - - _ - _ ().-a-,: . -

TOTAL o/o.1 - - - - - O/O.f - - - - -

On Mode 28 V Main Bus 4 46.80 - - - - - 48.30 - - - ,- -

28 V Swit.  TLM Bus ()J()  - . - - - - 0.10 - - - - -

IO V Interface Bus 0.03 - - - - - 0,)4 . - _ ; - _

TOTAL 46.93 - - - - - 48.44 . - ,’ - - -

I.

.
.’

3 III Off Mode, the power consumption on tlrc Switched  Temperature Telemetry  bus is 0.1 W when this bus is available at tbe insttu&ent  itfterface.

I

.‘. ~
4 Assuming three  receivers are opcraling.

_’

,I
I I. \lCD.DOCJ
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D&ash&Code meIfacechulit

+28 V Main Power Bus Rx A Fig. 3.4.3.2-la
r
I +28  V Main Power Bus Rx B I CPB I

+28VMainPowerBusTx.A  *

+28 V Main Power Bus TX B

Rg. 3.4.3.2-lb

I

+28  V Switched TLM Bus A BPB

+28VSwitchedTLMBusB  . *

+lO V Interface Bus A DPB

+lO V Interface Bus B

mg. 3.4.3.2-2

Fig. 3.4.3.2-3

AtcommtorJo2
. aeie § 35.2~

Tdle 3.4.3-l : SARR Power Inte~aces  s

Within the Power Interface Data Skets, tk electrical characteristics  of the powa imafaccs are

3.4.3.1. Power iatiaa? Data Sheets

On the following pages, the electrical characxkstics  of the power interfaces are ckfhxi  with cm ,Dap
Sheer pa signal. In Table 3.4.3-l : ‘SARR Powm Intefaces’  and 0 3.4.5 ‘Power Pin Ahcation  Lists’ is

referenced to these Data Sheets.

, TheperformancesspedfiedintheDataSheetsare~duringthemissionlifetimeandunda

nommal  load and temperature range conditions. Source qxcihxions have to be measuredatthe
connector of the source and load specificatkms  have to be measured at the commxor  of the loaq unless
specified  othemise.

Parameter Dcjidiotls

Small Signal Impeabnce

Output  impedance  Of the powa Supply  tested  with,  compared to 28V, small AC signals.
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Outputhpedance

Linear  output  impedance  of the powa  supply.

Voltage Ripple

sirmsaidalvdtage~l~incldiDgrepetitivti~spilrcs~~drclpcpusshbymc~~~

ripple. : . .

.Under-Voltage (incL ripple t trans.) . _’
. .‘.. .

. _‘_
Thei  spezihd  voltage range will be considered as under-voltage.

.Over-Voltage (incL  ripple <G transJ

‘Ihe sjxciiied voltage range will be considered as over-voltage

Transients

Positive or negative going, non repetitive spikes chsed  by load cuuent changes.

Max Steady-State Current

MaximumpowerasrlfirrtulinthtPowa.C~~DSbtadividsdbytheminimumspecified

nominal voltage.

Current Ripple

Ripple caused by the load pulsed cuxrents @C/DC converkr,  stepper motors...).

Inrush Current

Maximum allowed  input current for a resnicted  time, wkn the load is switched on

Inrush Current Rate

Rare-of-change of the input cmrent over time when the load is switched ‘on’.
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SiNomenclature

Codt

EMcClass

power Source Specifica~n

Parami!ter

V o l t a g e

Small Signal Impedance

28VMainPowerBus

CPB

Powe?
: . .

.*
Reqmment Remirks .

27.35 . . . 28.5 V atsARRinput

< 0.3 R f<100kH&shortcllwi1
promion&linc<0_1R

Voltage Ripple See 3 4.3.1.2.

Under-Voltage
(incl. ripple & trans.)

Over-Voltage
(incl. tipple & trans.)

Transients

Max. Current

>16V;c27_35V

I

for<3s

> 28.5 V ; < 38.0 V

I

far<5om  *

See 0 4.3.1.2

<5.0A Limitedbysb!oItt3ltmit

Facctioa

Leakage Current I <6mA I shortcimitpraectioil’off I

Load  Specification I

Parameter Requirenent Itemad  .

Max. Steady-State Current 1.7 A

Current Ripple < 2% Max steady-state!Cutr. f< 1OOkHz

lnmsh Current <3%, Steady-Stateafter6ms

lnmh  Cutrent  Rate Rx Pallet 1 <3OUlA@S I I

lnntsh  Current Rate TX Pallet < 240 mA@

I AWG 20.4P
I I

.

- ..-‘
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I&f. : Mo-Ic-MMT-sR;ooo2
Issue :2
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SiiNomenclature I +ZSVSwitchedTLMBus I

V o l t a g e  ’

Small Signal Impebux

Voltage Ripple

Under-Voltage
(incl. ripple & uans.):

Over-Voltage
(incl. ripple & uans.) :

Transients

.
Iteqwmat  . Remarks  .I

27.35 . . . 28.5 v ‘atsARRinput 6

<16oR f< 1ookHz

See 0 4.3.1.2

> J6.00  ; c 27.35 V for<3s

> 28.5 ; < 38.00 V fcK<5Oms.

!k 0 4.3.1.2

Load Specification

Parameter

Max. Steady-State Current

Current Ripple

Inrush Current

Require#nelIt

8mA

<I% f< 1ookHz

<150%  of h4a% stdy-state CUIT. steady-state after 30 Ins

Harness Design

Parameter

Wiring Type

Ftequjrvment

AWG 24. Tp

_ .

.

6 Measured under no load condition.
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Sii Nomenclature +lOVIntesfaceBus

Code DPB

EMC  Class POWU

Power Source Specification
._ .

Parameter Requirement . . Re!eks  *: ‘>

Voltage 9.5 . . . 10.5 v at SARR input

sourcecurrent ilOOmA

Small Signal Impedance <lR fclOhdH2

V o l t a g e  R i p p l e See 0 4.3.1.2

Under-Voltage > 9.0 v ; < 9.5 v
(incl. ripple & trans.):

Over -Vo l t age >10.5v;<15v
(incl. ripple & trans.):

Voltage Transients See 0 4.3.1.2

Load Specification

Parameter

Max. Steady-State Current

Requirement

8mA

I, Current Ripple ‘c 1 mApp f<2.5 MHZ

inrush Current cl259  of Max stdy-state  cur. for c 60 ms

Harness Design

Parameter Requirement

Wiring Type AWG 24. l-P
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3.433. Power Interfpce  Circuits

PCU
ROl

Ref. : MO-IC-MhfT-SR-0002
Isrsw :2 Rev.: 0.

: June,  3om 1998.
: 3.32

SARR
El9

I I

ShOltChlitPll3tSth
and Switch .

110 I.

,+ H- - l-l

All resistor values on in ohm
All mpacibr vofues  ore in miao  fgfod
All  inductor vohns  ore in milli  heny

Fig. 3.4.3.2-la : +28  V Main Power Bus Receiver Pallet Intefjhce  Circ@

SARR
. .E20

R Fl

All resistor values ore in ohm
All awcitor volus on in micro  fomd

I 1 All inductor vohns  ore in milli  henry

Fig. 3.4.3.2.lb  : +28 V Main Power Bus Transmitter Inte@ue Circuit
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PCU SARR
Ro3 E21

All resistor values ore in ohm

Fig. 3.4.3.2-2 : +28 V Switched TLM Bus Interjkce  Circuit

NIU SARR
Ro5 =

- Y

“+  h’

L/I

cz -- --

3.3 1 3x 0.1

resistor values ore in ohm

Fig. 3.4.3.2-3 : +I0 V Inte#ce  Bus Intuface  Circuit
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3.4.4. Power Connectors

Table 3.4.4-l i-es the powez connecW types at the SARR box6  and Table 3.4.4-2 icledfi~ the

power connectortypesattbeSARRharness.

1 Connector 1 Connector-Type 1 - Function I
_ . .

JO1

JO4

DEMA-9P . PowerSideA  -. :

DEMA-9P Pow=  Side B

1 JO7 1 DAMA-15P 1 Heater’IXXJVF  1

Table 3.4.4-l : Power Connector Tjpes  at SARR Boxes

Connector

PO1

PO7

Connector-Type

DEMA-9S-NMB

DEMA-!XMWB

DAMkISS-NMB

Function

Power Side A

PowerWeB  .

Heater KU I/F

Table 3.4.4-2 : Power Connector Types at SARR Hamess

3.45. Power Pin Allocation Lists

In these lists,  the crass reference between connector pin, signal designation, Intaface Data Sheet, target

I
connectorandtargetconneccorpinis~~rcoordedasdatabase.Percx>noectoronelistis

prepared_

I
Interface  circuits  of a unit are combined with the relevant intexface  circuit of the target connector.

Interface Data Sheets can be found in 8 3.4.3.1.

The  individual pin allocation lists are specified by 9 characters of a alpha numerical connector number.

FortheSARRtheikst3charactersareSAR.The7thcharacterisJforaboxconnectororPfora

hamess  COnnEtor. The last two drac&rs define the connector number.

Smce these lists also sped@ wiring and shielding, they will form the basis for harness manufacturing.

The  power connector pin allocations at insuument  level are described in Tables 3.4.511 to 13. The power

connector harness are described in Tables 3.4.514  to 16.
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Gnnectof: 1sARxxxl01  I tem: SARR Famtion:  PowerA

EMC-G&gory  : 1 ConeType  : DEhWO9P

wl4d-

I 01 2ENbhSwTxBusASAR  SUP1

05 ZllVMsioPwTxBusASAR SUP1

04 2S~TxBusASAR KIWI

02 28~RxBusASAR SUP2

08 2s~RxBucASAR .RTNz

0 3  +2SvsarlnM BUSASAR S U P

0 6 .  +23VSwtTLM  BusASAR  .RTN

* 07 NC .-

I
09 UmssrcChdASAR I

circs&Bnl Pac.

E20 BB- - D

E20 - D

no kPB-  - 7

El9 BB- - D

El9 BB- - 7

E21 BPB- - D

E21 BPB- - 7

ABM

ABo7

ABo7

BB04

BBW

Table 3.4.91:  Pin Allocation List of Connector JO1

Ihckddl:  N/A

It+m : SARR Funitioo : Power B
EMC-Gtcgory  : 1 Corm-Type : DEMA-OPP

BacksbeU:  N/A

I 01 28VMamPwTxButB  SAR E20 U’B-’  - D

05

al

0:

0 6

01

a

C’

gc

2W.hh.aFwTxBuB  SAR SW1

2Sv%mFwTaB~B  SAR XIX1

MVhmPwRaBusB S A R  SW.?

?8V%mPwf&BusB  SAR .RTNI

-28V  SwTLM  BuB SAR SUP

-2IIVSwnM  BuB SAR .RTh’

NC .-

OuuuCdBSAR .-

AB06

E20 - D

E20 a%-  - 7 ABC%

El9 CPB-  ’- D’ ABQ3

Ch.ID  Shd Chbk Tti

El9 CX’B- - 7 ABO8

E21 BPB- - D BBO5

E21 BPB- - 7 BBO5

&mtd al P-cone

Rn4amdPin8ac.z

shcmd  It P-corn.

1

t

uew . i-- - et

. .

Table 3.42X2 : Pin Allocation List of Connector JO4
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EMC-category  : 1 Gmn.-Type  : DAMA-UP

01

03

0 7

0 5

02

04

06

* OS

09

10

I1

12

13

14

I

AanalHlrsAR

Aal%alHusAR

TempseWrSAR

TenpSCllWXSAR

NC

NC

NC

SC

SC

SC

SC

SC

SC

SC

SC

SUP

.RTN

SIG

.RTN

.-

.-

.-

I

.-

.-

.-

.-

c

.-

.-

EPB-  -

lEM- -

-NJ4  ’.
m.ID sd CabkTwu

EgoI.. . .

EBo2  :._.

IMo2

rIm2

Tbic 3.4.93 : Pin Allocation List of Connector JO7
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Connccc’(or  : ISAHXXXtWl lttm  : SAKK Puncllon : Power A Corm.-Type  : IHFvlA-O!JS-NMB

I;.MC-C’attpry  : I I.oc~Hion  : TM nacbhell  : I-IH)

01 ZEVMainPwrTaBuxA  SAR .SUPI

05 28VMxinPwrTxBuxA  SAR .SIJPI

04 28VMxinPwffxBusA  SAR .RTNI

02 28VMainPwrRxDuxA  SAR .SlrM

08 2RVMxinPwrRxBuxA  SAR .RTNZ

03 t28V Sw1ll.M BuxA SAR .SUP

06 +28V SwlLM DuxA SAR .R’IN

07 NC .-

09 ChnuixGndASAR .-

Ii20 CI’D-  - D

E20 - I>

l?20 CPO- - 7

RI9 CI’D - - 1)

I?19 cm- - 7

l?ZI BPB- . I)

E21 DI’D- -.7

.
(ironpin

Ch. Ill WlrlnR S h d  Cnblt  Twbl

All05 ‘1’4-20 Pin I xnd Pin 5 xre

1bale4i xl P-Conn

ABO5 T4-20

AD07 T4-20

A007 1’4.20

BBW ‘W-24

DllO4 ‘W-24

Pin 4 and Pin 8 xrc

thorled  al I’-Corm.

L’ommcnl Rnd-IL  Lee. Cnonector  P l n

PCU 230 PCU230 Pax

PC0

PCU

PCU

230 PCU230  Pax

230 PCU230  Pax

230 PC11230 Pax

l,W

Pm

230 PCUZ!O Pax

230 kU230  Pax

Table 3.4.94  : Pin Allocation List of Connector PO1

(For Informdon  Only)

P3cr



Connrdor  : I SAHXXXHM Itrm : SAW Yunchn : Power  B C’nnn.-Type  : I)khlA-09S-NMB

GMC-C’atc~ary  : I Lc~tlon  : TED Racbhcll  : TBI)

Fmd-it.  L a . Conncclor  Pin

01

OS

04

02

01)

03

06

07

09

28YMhPwrTxBurB  SAR

28VM~inPwrTalhuB SAR

28VMh#wrTxBurB  SAR

28VM~inPwrRxDwB  ShR

28VMhd+RxBurB  SAR

t20V SwflLM  BIUB SAR

t28V Swil’LM BuaB SAR

NC

Lhssb Ond B SAR

.SuPI

SUPI

.RTNI

.SUP2

.RTN2

.SUP

.RTN

.-

_-

IntCdWUCdC

Ch Slpml  P a .

I?20 CI’B- - D

I?20 - I)

p.20 (‘PD.  - 7

I?19 CPB- - I>

I!19 CPB- - 7

821 DPB- - D

E2l BPB- - 7

SAHR

Grtmplng

Cit. ID Wlriq  Shd C a b l e  Twist Commrnt

ADO6 ‘1’4.20

ABO6 T4-20

hBOlI 1’4.20

ADOI ‘1’4.20

DUOS TP-24

BBOS 7-P-24

Pin I mnd Pin 5 ue

rhaled  U P-Conn.

Pin 4 and Pin 8 WC

ahortcd  I( P-Conn.

Ref. : MO-IC-MMT-SR-0002
Issue :2 Rev.: 0
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PCU

PCU

17%

PCU

PC0

PCU

.

Table 3.4.5/S : Pin Allocation List of Connector PO4

(For Information Only)

230 WV230 Pxx

230 I’CUZSO  Pax

230 PCU230 Pxx

230 PCU23OPxr

230 PCU230 Pxx

230 PC0230 Pxx



SAHK

CoIlllcctor : lSAHXXXl~~7

PIN Sl~nrl  Imlplathm

01 hclIhQI IDrSAR Sill

03 Ad ‘Ill QI lht SAW .RTN

0 1 lkncp  Sensor  SAR .SIO

05 Tcmla  Setuar  SAR .WlN

02 NC .-

04 NC .-

06 NC .-

08 NC .-

09 NC .-

IO NC .-

II NC .-

I2 NC .-

13’ NC .-

14 NC .-

IS NC .-

Iltm : SAI(H I:unction  : SAW  HcatwTCU IN Corm.-Type

t%lC-Calcpy  : I I.ncrtlnn  : TBII

I I

Inletface  (‘cdc

Ik SIpal Pm.

I:%%. -

I:PD-  -

‘IliM-  -

‘rEM~  -

Wwping

:h. ID Wh+S Shd Cahlc  Twhl :ommtnt

!DO2 TP-20

!DO2 w-20

‘MO2 TP-24

I’MD2 TP-24

I

I~acbhcll  :

Ref. : MO-IC-MMT-SR-WL
Issue : 2 Rev.,:  0
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DAMA-I%-NMB
TBI)

hd-IL IAU. Connector Pln

Table 3.4.5/6  : Pin Allocation List of Connector PO7

(For Information On@)

‘CU

“CU

rcu

rcu

230 TCU230  Rx

230 TCcU230  Pxx

230 ‘KXJ230  Pxx

230 TCU230 Pxx

1 ISAR3AlCDDOCl
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3.5. SIGNAL ELECTRICAL INTERFACES

35.1. 0veNiew

An overview on the SW signal interfaces is presented  in figure 35-l.

Signal interfaces  with the SARP-3. the RFF, and the SLA qe’kpe&ed h’s 3.53. . ._

NIU

? t

l
4

me_.--...

g, LevrlDircrrte  Commands A
,

1 [ Side A 4
2.4 kbls Data A

6; ~i~~~- 2.4 kbls Data B SARP
1
1 . .

121.6 MHz Rx Flltrr l
l

249 MHz Rx FlItorr 1 .RFF
406 MHz Rx FRtrr

a -
. l

t L-Band TX Switch  1

Fig. 3.5-l  : SARR Signul  lntqfbces

35.2. Signal Interfaces With PLM Units

353.1. Signal Electrical Interface Requirements (Intedaces  With PLM Units)

Table 3.5.2.1-I lists all signals of the SARR signal electri@ interface with the PLM and gives

references to the Interface Data Skets in 5 3.5.2.1.1  and the interface circuits in 8 3.5.2.1.2’.

I The Temperature Sensor Intuface Data Sheet is not described in this ICD since it is not amsidcrcd  as an
interface to SARR (see 4 32.5.).
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Tab&?  3.5.2.1-l : Signal to Datu Sheets & Intqface C i r c u i t s  A s s i g n m e n t s  (la)

Data Sheet Code Intelface
ckcUit

TxAOn-TxBOiYSARR
Conv.A  On - Conv.B  Off SARR

121/243  A On - 121/243  B Off SARR _. ., .. ‘. -
.406AOn-406BOffSAR.R

‘Execute  Level  Control A SARR * ’
.
I: .

PTCB &,TxB OffSAR.I$
4Q6RxAOffSARR

TxBOn-TxAOffSARR
Conv.B  On - Conv.A  off SARR

121/243  B On - 1211243 A Off SARR
406BOn-406AOffSARR

Execute Level Control ,B SARR :
l’TCA&TxAOffSARR

4Q6RxBOffSARR

CCP Fig. %5.2.1.2-l  Pulse Discrete command

Level Conu. A Bit 0 SARR
Level Contr. A Bit 1 SARR
Level Contr. A Bit 2 SARR
Level Conu. A Bit 3 SARR
Level Conu. A Bit 4 SARR
BusADesrin.Bit5SARR
Bus A Destin. Bit 6 SARR
AGC A Dsbll Enbl.  SARR

TX A Enbl. SARR CCL FQ. 3.5.2.1.2-1 Level Discrete Command

Level  Conu.  B Bit 0 SARR
Level Conu.  B Bit 1 SARR
Level Conu. B Bit 2 SARR
Level Conu. B Bit 3 SARR
Level Conu. B Bit 4 SARR
BusBDestin.Bit5SARR  *
Bus B Destin. Bit 6 SARR .
AGC B Dsbll Enbl. SARR

TX B Enbl. SARR

12 1 MHz  RF Redund.Sw.TLM  SARR
243 MHz RF Ralund.Sw.TLM  SARR
406 MHz RF Redund.Sw.TLM  SARR
TX Output RF Redund.Sw.TLM  SARR

TLD Fig. 3.5.2.1.2-2 Digital B HK
Telemetry

.
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Table  3.5.2.1-I : Signal to L&a Sheets & Inte#izce Cimits A.ssignmenfs (2n)

Signal Data Sheet Code IntelfJwe
cimlit

FTC  A Temp. SARR
Tk A Power Ampl. Temp. SARR

121/243 Rx A Loc.Osz.  Temp. SARR
406 Rx A Loc.Osz.  Temp. SARR

~TxBaseplateTemp.SARR  . _ * . ’
‘PTCBTemp.SARR

TX B Power Ampl. Temp. SARR

-

eg. 3 . 5 . 2 . 1 . 2 - 3  ’ Tempbmres
(Switched TLM Bu&’

121/243  Rx B Loc.Osz.  Temp. SARR
406 Rx B Loc.Osz.  Temp. SARR

+28 VDC PX Input  SARR * Fig. 3.5.2.1.24 Analog HKTelemetry

+16 VDC (CowA)  SARR ’ TLA fig. 3.5.2.1.2-5
+16 VDC (Conv.B)  SARR ’

TX A Output Power SARR Fig. 3.5.2.1.2-6 ’
TX B Output Power  SARR

TX A RF Driver Curr. SARR Fig. 3.5.2.1.2-7 Analog HK
TX B RF Driver Curr. SARR Telemetry

121 AGCVolts-RxASARR
243 AGC Volts - Rx A SARR
406AGCVolts-RxASARR Fig. 3.5.2.1.2-8

121 AGCVolts-RxBSARR
243 AGC Volts - Rx B SARR
4Q6AGCVolts-RxBSARR

3.5.2.1.1. Signal Elecuical Interface Data Sheets (Interfaces With PLM Units) .

On the following pages the ehctrical  characuzistics.  of the signal electrical interfaces are defined with
one Data Sheer per signal. In 4 3.5.2.1  ‘Signal Electrical Interface Requirements’ and 8 3.5.2.3 ‘Signal

Pin Allocation Lists’  is referenced to these Data Sheets.

ThepaformancesspecifiedinthtDataSheetsaremainraintrlduringthemissionlifetinaeandu~

nonunal  load and temperature range conditions. Source speciiications  have to be measured at the

connator of the sours and load specificaticms  have to be measured at the cormector  of the load unless

specified  o&wise. .

The  Fault Voltage Pratection  is the maximum ananally  induced v&age that the specified  input or
output can withstawl without damage. Tk Fault Voltage Emissions is the maxhmim  iwznally

generated voltage that the specified  input or output can create under worst case fault conditions.
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.

I

1:
1

1

1

II
I:
I:

I

II1

I_1

1

1
I

wuing Type AWG 24, single line

Note  : VDD is the common SU@Y  voltage for the source  aad the load circuit
Definition of VDD  : see Data Sheet ‘+ 10 V Interface Bus - DPB’ in 0 3.4.3.1.
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Signal Nomenciature I pulse Discrete  Commands  (Short) I
I CCP

EMC class: Signal

Source Circuit Speeithtion
.. .

‘l’-Level(=Txue=OVDC) I -0.2 . . . +0.2 v I lineto10vI/Fgrwnd  I

‘0’~Level  (= False = 10 VDC ; I +9.3 . . . +10.7 v I lineto1ovI/Fgrolmd  I

VCd
Rise Tie 10% to 90%

Fall Time 90% to 10%

< 12ps

<12*

cable length c 5 m

cablelengthc5m

Pulse Duration I 55 . . . 65 ms I
‘l’_M

I

Output Impedance

Source Current

Fault Voltage Emissions

Fault Voltage Prhection

c1.5kQ R (CMOS output) + 200 R

>ImA @V,=9.5V

0 v . . . VDD Rs> 1OOQ

I -0.5 V . . . VDD + 0.5 V I V,,MinDataSheetCcLI

had Circuit Spedfication I
Pm I Requirement I Remarks I
‘1’ - Level -0.5 . . . +2 v I linetolOVI/Fground I

‘0’ - Level

Sink Current

Input impedance

Fault Voltage Emissions

+8.0 . . . +10.8 V

<I’m4  ’

>9OkR

0 v . . . VDD

linetolOVI/Fgrotid

Rs>2kQ

Fault Voltage Prowsion I -0.5 V . . . V,,D  + 0.5 V

Hames Design I

Wiring Type
I

AWG 24, single line renunvia+lOVI/Fground
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Signal Nomenclature I Analog  HK Tdemetry I
CO& I ITA I
EMC CIass 1 Signal I
sourcecircuitSpecification

_ I
parameter
VoltageRange

.
Jhjuirement  . .-

0 . . . 5.12 V load>2MQ

Spectral  Frequency Range T 0 . . . 200 Hz forf>@oHzfllterrequired;
SiUUphgnUeSCeunderLJX+d I

output  Impedane

Source Current

Fault Voltage Rowtion

.2 kQ .:. 15 kR

>3@

-15 . . . +15  v &>2kR

Fault Voltage Emissions I -15 . . . +15 v . I &>2ks2 I
1 I

I I
Load Circuit Specification

Input  Voltage Range 0 . . . 5.12 V

Sampling Rate

Conversion Resolution

0.125 . . . 16 s

8 bit 20 mV/LSB

Measurement Accuracy I 20mV I I
Sink Current I <3@ I -I
Fault Voltage Protection I -15 . . . +15  v I I

Fault Voltage Emissions

lnput impedance

-15 . . . +15  v Rs>2kJ2

>2MR

I I I
Harriers  Design . I

Wiring Type AWG 24, Single Line Return via Signal Ground or
SW. TLM Ground

(See Interface Circuit)



Ref. : MO-IC-MMT-SR-0002

I wuu uAuowI SPACE SARR
Issu  :2 Rev.: 0
Date : June,  3@ 1998
Past : 3.46

Signal Nomenclature I Digital  B Telemetry I
CO& ! * I
EMC class I Signal I
Source  Circuit Specification _ .

Parameter I .Requireanent  . 1 --m .- :

‘l’-Lekl  ’ -0.1 ..: +05 v Groundrefuerux I
‘0’ - Level

0 . . . 200 Hz forf>2OOHzfilterIeqlqed;
samplingrareseelmderhld I

output  Impedance

Source Current

Fault Voltage Emissions

2 kR ;.. 15 kn

>6OcIA

-15 . . . +15 v & > 0.2 kn

Fault Voltage Protection -15 . . . $15 v Rs>O.2kR

Load Circuit Specification

PaGNIlf!ter I Requirement I I

‘1’ - Level
1

I -0.2 .._ +0.8 V I lineto1ovI/Fground I

‘0’ - Level +3.0  . . . +5.7 v I lineto1OVUFground  1

Sink Current I <mcIA I II I I
Sampling Rate I 0.125 . . . 16 s I I
Fault Voltage Emissions -15 . . . +15  v FLs > 0.2 k.Q

Fault Voltage Protection 1 -15 . . . +15  v I I
I I I

lnput Impedance I >lOO kR I I

Harness  Design

Parameter

Wuing Type

Requirement

AWG 24, single line

F&marks

return via Power Ground .

_ . .
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3.5.2.1.2. Signal Intexface  Circuits (I.nte&xs  With PLM Units)

Fig. 3.5.2J.2-1: SARR PI&C /Lad Discrete CIhmads Inte#ce  Circuit

SARR -.- _’

050 A03
! PTC +1ov

(Dermonetipowered
, hwnhet2EVMain  Bud - * t!iv

! A' -CSIS:IY  values are in ohm

Fig. 3.5.2.1.2-2  : SARR Typical Dig&l  B Telcmctry  inte@izce  Circuit
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I -WIuont SPACE SARR

Only  oxat +28  V Switched TLM ground line is provided from SARR for ail i~~tufaces

Fig. 3.5.2.1.2-3  : SARR Temperature Teiemeby  Interfrrcc circuit

SARR .Nlu
045 Al3

, I
I

AlI ccf~S!or vclues  ore in ohm I I

Only one Signal Ground line is provided from SARR for ail interfaces

Fig. 3.5.2.1.24 : SARR PTC Input Telemeby  Inte&zce  Circuit
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SARR

r

Signal Gmund

T

only one Signal Ground line is provided from SARR for all intufm

Fig. 3.X2.1.2-5 : SARR +16 V Convater  Tebneby  lnte~ace  Circuit

RF  from
flml  Pore:

r 23dB R R

Sqnoi Ground

All resistor values ore in ohm I I
b 1

V_

Only one Signal Ground line is provided from SARR for h interfaces

Fig. 3.5.2.1.2-6  : SARR TX Output Power Telemetry Inter@ce  Circuit
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Ref. :
Issue :

.gI I

MO-IC-=-SR-0002
2 Rev. :  0
June,  3@ 1998
350

Sinol  &und

r
All resistor values ore in ohm I

Only one Signal Ground line is provided  from SARFt  for all inmfaces
Fig. 3.5.2.1.2-7  : SARR DR’ver Cumn!  Teiemeby  In&v$ue Circuit

Only one Signal Ground line is provided from SARR for alI interfaces

Fig. 3.5.2X2-8 : SARR AGC Telemeby Inte~ace Circuit

.-  -...r_
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SARR TCU
PO3 A14

Fig. 3.5.2.1.2-9  : SARR Temperature Sensor Inte@we  Clrwit

_-

.
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3.533. Signal Connectors (Interfaces With PLM Unik)

. Table 3.5.22-l idemifks  the signal electrical coqecmr types at the SARR boxes and Table 3.5.2.2-2

identifies the signal electrical wmector typesatlhesARRhamess. .

Connector Connector_Type  -” ’ -00

JO2 DBMA-25P CdmxhandSideA  . ‘_ _. ..’

J O 3 DBMA-25s Telemeuy Side A

DBhk25P 1 CommandSideB  1

1 JO6 1 DBh4A-25s 1 Telemew  SideB 1

Table 3.5.2.2-I : Signal Connector npes at SARR Boxes for Inte@kces  With PLM

I

Connector Connector-Type Function

PO2 DBMA-&S&MB  ’ Command Sick A

PO3 DBh4A-25P-NMB Telemeuy Side A

PO5 DBMA-25S-NMB Command Side B

PO6 DBMA-25P-NMB Telemeuy Side’ B

Table 3,5.2.2-2 : Signal Connector Types at SARR Harness for Inte@izces With PLM

35.23. Signal Pin Allocation Liik (Interface  With PLM Unik)

In these lists. the cross refaence  betweam  camectur  pin, signal dkignation,  Interface Data Sheet.  target

I conncaor  and targa connector pin is.dehed  and recorded as data base. Per connector one list is

prepared

I
Interface circuits of a unit are combined with the relevant interface circuit of the target connector.

Interface Data Sheets can be found in 8 3.5.2.1.1.

The mdhlual  pin allocation lists are specified by 9 characters of a alpha numeaical  connector number.
FortheSARR~first3characvrsareSAR.Tht7thchar~isJforaboxcoMectororPfora

harness  connector.  The last two chawUzs  define the connector number.

Since these lists also spec@  the wiring and shielding, they also form  the basis for harness
manufacturing.

The signal connects  pin allocations at instrument level are described in Tables 3.5.2.311 to 14. The

signal connector hamess  are described in Tables 3.5.2.315  to h?.



Gnumctor:  2SARXhO2

SARR
Ref. :
Issue :
Dale :
pose  :

IoCm: SARR Fnmtion:  rrmmmdA

EMC-c8tegory:  2 Coon.-Type  : DBMA2SP

. 03

04

05

06

07

. 08

09

I 10

11

12

13

14

15

16

1:

18

19

2 0

21

2:

?!

:r

2:

+lOVUFBusASAR SUP

+lOVllFBusASAR XIN

F’KB-&TxBOESAR SIG

ExecuteLVlCtiASh SIG

TXAOWTXBOESAR SIG

I21t243RxMhBOflSAR  S I G

4IXRxAOffSAR

Con~~Ckt-B0ffUR

406~Ch-BOiYSAR

24kbk DdnA  SAR

NC

TxAEn’DisSAR

AGCAhcSAR

Level Cd A BnO SAR

Level  Ctl A B1t1 SAR

Level  Cd A Bit2  SAR

Level CN A Bit3 SAR

Level  CU A B114 SAR

BuARI(BI!~SAR

BuA~BII~SAR

SC

SC

SC

\‘C

OlUlUGdASAR

SIG

SIG

SIG

SIG

.-

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

.-

i

.-

.-

.-

L
-code

circ  sigd Pa

Ez? DPB-  -D

E22 m- - 7,

BOS-  CCP-  - D w9

BOS ET’-  - D m

B08 CCP-  - D Wl

808 CCF’-  - D tm2

808 CCF’-  - D cFs3

B08 CCP-  - D c?%4

808  CXP-  - D 865

813 DAS- - D DASl

BO8 CCL- - D

BO8 CCL- - D

B08 CCL- - D

808  M- - D

808  CCL- - D

Boll CCL- - D

BO8 C&-  -D

808 CCL- - D

BO8 ‘CCL- - D

a l 9

CL20

U21

a 2 2

C u 3

a 2 4

a-25

CL26

a 2 7

“lp ad chbk Twm

DBos _.

DBOS

MO-IC-MMT-SR-0002
2 Rev.: 0
Jmc. 30” 1998
3.53

Irltrbdl: NIA

ieu

Table 3.5.2.3/l  : Pin Allocation List of Connector JO2
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Connector: 2SARXXXJO3

pase : 3.54

Ibtm : SARR Function : .kbmy  A Bakshdi:  N/A

Em-category:  2 Coan..Type  : DB~~A-2%

01

02

03

04

05

.06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

PTCATanpSAR

28VDCPTChptSAR

Nc ,

16V DC(Coov  A) SAi

TxAchqaltPwSAR

TxAF’wArqITmpSAR

TxARi=DmChrSAR

121AGC  Vob-I&A  SAR

243AGC Vdu-RxA  SAR

406AGC Vdu-RxA  SAR

121/-243RxALo&zTenq~

406bALccGszTeq SAR

TX BueplarcTemp  SAR

NC

NC

SC

SC

SC

SC

SC

121M’HrRFRLdusPnTLM

243MHzRFReduSwTLM

406MHzRFRaduswTlM

Tl0&FRhJSWTlNSAR

QlumGndASAR

SIG

SIG

.-

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

.-

.-

.-

Z’

.-

.-

.-

JIG

SIG

SIG

SIG

*-

0 IIA- -D

o(5 lU- : D- .

046 ‘DA- -D

CM7 Tu- - D

044 TU- -D

048 m- - D

049 llA- -D

049 TIA- - D

W9 TL&‘-D

lL4- -D

344 TIA- -D

M4 TLA-  -D

150 TLD-  - D rD64

MO TLD-  - D l-D65

150 TLD-  -D rD66

X0 TLD-  -D ID67

1
TMO  ._, . . ,

TA91

TA92

TA93

TA94  .

TAPS

TA%

TA97

rA98

TA99

rM0

rMi

New

.- __

?izbk’e  3.52.3/2 : Pin Ahcation  L&t of Connector JO3
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I 01 +lOV  .UF  Bus B SAR SUP

02 +lWIlFBusBSAR xni

03 ITCAQTXAOffSAR SIG

04 &xanreLvlCtlBSAR SIG

0s TxBGn-TxAOE!UR SIG

06 121/243RxBGn-AGffSAR  S I G

Page : 3.55

IeCm: SARR Function : CmunaudB BachMl:  N/A

FMC-Category  : 2 Cow-Type:  DBMA-2SP

01

OS

I 09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

3’

4O6RxBOffSAR

GmvBCh-AOffSAR

406BOa-AOESAR

2.4kbls  Daula  B SAR

NC

TxB EdlhSAR

AGCBDisSAR

Level  01 B BitO  SAR

Level 01 B Bit1  SAR

Level  QI B Bit2 SAR

Level  oi B Bit3 SAR

Level Cd B Bit4 SAR

BuBD~IBI~SSAR

Bus B Des Bn6 SAR

NC

SC

SC

SC

OruuCdBSAR

SIG

SIG

SIG

SIG

.-

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

I

.-

.-

.-

.-

E22 DPB- - D

E22 DPB- -7

BOS  CCF’-  - D

BOS.cB- -.D

808 CCP-  - D

B08 CB- - D

BO8 CCF’-  - D

BOS  CC%  - D

BOB CB- - D

BI3 DAS- - D

BO8 CU-  - D

BO8 Ca- - D

BO8 M- - D

BO8 c(z-  - D

B08 CCL- - D

808 CQm-  - D

808 CU-  - D

808 CCL- - D

SO8 CCL-  - D .

DBM  . . . .

D B 0 6 _

CM6

CFs7

868

869

870

871

872

DAS2

a 2 8

a 2 9

a 3 0

a 3 1

a 3 2

a 3 3

a 3 4

a 3 5

(136

Table 3.52.3/3  : pin Allocation List of Connector JO5
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Item : SARR

Ehfc-category  : 2

01

I. 02

. 03

04

0 5

06

07

08

09

10

I1

12

I 13

14

15

I6

17

18

19

20

21

2:

2?

24

2.’

PTCBTempSAR

2wDCPTcInput

N C

16VDCConvBSAR

TxBOqdF’wrSAR

TxBRFl’wrA@knpSAR

TXBRFDWCkSAR

121AGC  Vdu-Rx8 SAR

243AGC  Volts-RxB SAR

406AGC  Vdu-RaB  SAR

121R43RxBLocOszTenp

406RxBLoconfanpSAR

TxB BueplateTaq&tR

SC

SC

SC

SC

SC

SC

SC

CDoSaLsd

(Do Sa Cub

(Do  Sa Cx)

(zb \a fro

ouuuCndBsAR

SARR

SIG

.-

.-

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

SIG

.-

.-

.-

.-

.-

.-

.-

.-

.-.

.-

.-

.-

.-

1c&c si@ Pa.

044 TIA-

046 TIA-

047 lLA-

044 TIA-

048 nA-

rx9 TIA:

lx9 TLA-

w9 YLA-

w4 Tu-

344 Tu-

.

- D

- D

-D

- D

- D

- D

-D

- D

-D

-D

: June, 3@ 1998.
z : 3.36

Function : TeicmcayB BacksheU:  N/A

Cam.-Type  : DBMA-25s

I
rAA2. .. .

rAA4

rAA5

rAA7

rAAa

rM9

rim0

rm

Table 3.X2.3/4 : pin Allocation List of Connector JO6

CoaPd
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: MO-IC-MMT-SR-OOOllRef.
lsspe
Date
Page

SAHH :2 R e v : :  0
: June, 30’” 1998
: 3.57

lcw

ltcm : ShHK

KhlC’-t’~lc~“ry  : 2

C’onncctor  : 2SAHXXXW2 Function : Commnnd  A  Corm.-Type  : DBMA-2%NMB

I.cwntlon  : TN) llacknhcll  : TBI)

End-It. Lot. Connector

(lrcuping

Ch.  ID Wlrtnc Shd Coblc  Tnbt

Inlcrrac&de

:trc Slcnot Pa. CommcniL( N

1
Pin

01

02

03

04

OS

06

07

08

09

IO

II

I2

I3

I4

IS

I6

I7

18

19

20

21

22

23

24

2s

4 IOV in: Bul A SAR

+ IOV I/l:  Bw A SAR

I’TC 8-a TX B 011 SAR

l?xecvte  LvlCtl  A SAR

‘IX A On-TX II Off SAR

121/243RxAOn-BOflSAtt

406RxAOftSAR

t:oov  A On - BON  SAR

406AOn-BORSAR

2.4kblr  DetaInA  SAR

NC

TX A EnIDis  SAR

A<IC  A Dis SAR

lavel  Ctl  A DitO  SAR

Level Ctl A Bitt SAR

I.evel  CtI  A flit2 SAR

Level CII  A 0113 SAR

I.ewl  Ctl  A Bit4 SAR

Our A Ikst Bid SAR

Bus A Des! Bit6 SAR

NC

NC

NC

NC .
Charsir  Gnd  A SAR

SUP

.RIN

.SIQ

.SIO

.SlO

.SIO

.Sltl

.SIO

.SIO

.SIO

.-

.SIO

.SIO

.SIU

.SIO

.SIO

.SIO

.Slcj

.SlO

.SIO

.-

.-

.-

.-

_-

!22 DPt)- - I)

!22 Iwo- - 7

IO8 CCP-  . D

108 CCP- . D

t0lJ CCP- - II

loll CCP-  - D

IOtl CCP-  - D

IOtl CCP- - D

IO8 CCP-  - D

II3 DAS- - 1)

IO8 CCL- - D

108 CCI.-  - D

I08 Ccl.- _ D

IO8 CCI.- . D

I08 CCI.- - 1)

IO8 CCt.-  - D

108 CCL- - D

IO8 CCL- - D

BOO Ccl.-  - D

IID TP-24

IID ‘IT-24

UPS9 SL-24

wl50 SL-24

Cpdl SL-24

(11’62 SI..24

CP63 SL-24

UP64 SI.-24

cP65 SL-24

DAS I SI.-24

NIU 240 NIU240  Pxx

NIU 240 NIUZAO  Pax

NIU 240 NIU240 Pax

NIU 240 NlU240 Pu

NIU 240 NlUUOPxx

NIU 240 NlUlAO Pxx.

NI; 240 NlU240i’xx

NIU 240 NlU24OPu

NIiJ 240 NIUZ40  Pxx

SARP-3 xxx SAPXXXP210  38

SL-24 NIU

SIX24 NIV

SL-24 NIU

SI.-24 NltJ

SL-24 NIU.

SIX24 NIU

SL-u NIU

SL-2A NIU

SI.-24 NIU

240 NlU240 Pir

240 NlUUOPu

240 NlUUOPu

240 NlUUOPh  ,*

240 NIUUO PI;

246 NIUUO,PJU

240 NlUUOPu  -

240 NIUUO Pax

240 NIU240  i’u

CL19

Cl.20

CLZI

Cl.22

cl.23

Cl .24

L’L25

Cl.26

[:I .27

Table 3.5.2.3/S  : Pin Allocation Usf of Connector PO2

ISAR3blCD.docJ



Conncrlor : 2sAi~XXXi~~~ iftm  : SAKK Yunrlinn : Tciemctry  A Corm.-Type  : IIKMA-25P-NMB

EMC’-C’ml+pq : 2 I.ncatinn  : Ttli) itrcbhcii  : TBD

FIII Sll!llol  DtslmdNl

01 I’lV A Tcmp  SAR

02 28V DC Pi’c input  SAR

0 3 NC

04 l6V UC(Cmv A) SAR

05 ‘I’x A OulpuI  l’wr SAR

06 TX A PwvAmptT’emp  SAR

01 TxARFtkvCwvSAR

01 IZIACRJ  Vohs-RaASAR

09 243AOC  Vohr-RxA  SAR

IO 406AGC  Volts-RaA  SAR

I I I2lI243RxALucOnTemp

I2 406RxALocOlzTemp  SAR

I3 Tx Dasplr~eTemp  SAR

14 NC

IS NC

16 NC *

I7 NC

I8 NC

I9 NC

20 NC

21 I2lMltrRFReduSwtll.M

22 243MikRFReduSw~lLM

23 406MiizRPReduSwfiLM

24 ‘rrUuaFR&Swftl.MSAR

25 ChNSiS  Ond  A SAR .

.SIO

.SKt

.-

.sKl

.SKi

.SiG

.SiO

.SiCl

.SIO

.SIU

.SiO

.SIO

.SiO

.-

.-

.-

.-

.-

.-

.-

.SIO

.SiU

.SiU

Sl.0

.-

IllIttki-(‘Cl&

Cl= SlER9l Pa.

IHI ‘Il.A-

M5 TlA-

046 ll.A-

047 11.A.

M4 Tin-

Mll ll.A-

D 4 9  ILA-

049 ‘ILA-

w9 l1.A.

D44 TLA.

M4 TLA-

D44 Ti.A.

D50 11.D.

350 Tl.D-

[HO ‘i1.D

350 Tl.D-

- t)
- D

- D

- I)

- I)

- I)

- D

- I)

- D

- D

- D .

- D

- D

- I)

- I)

. D

I

.I

t

.I

SAW .

Rd. : MO-I&MT-SR-0002
Issue . : 2 Rev.: 0
Dare : June, 30’” 1998
Page : 3 . 5 8

L’b.  I D  Wlrlnc S h d  CabIt TwbI

I’AM

rA9l

SL-24

SL-24

rA92

l’A93

rA94

rA95

rA96

rA97

rA98

I’A99

TM0

rAAl

SL-u

SI.-24

SL-24

SL-24

SL-24

SL-24

St.-24

SI.-24

SL-24

SL-2A

rmi4 SI.-24

r i m
I’D66

rlni7

SL-24

St.-24

SI.-24

Eommen( I Rnd-It.  I.= Conneclor  P l n

I NIU 240 NIUUO Pxx

240 NlU240 Pu

240 NIUZAO Pu

240 NIUUO  Pu

240 NiiJ240 Pu

240 NIU?AO t’xr

240 kJU0 Pu

240 NiU240 Plr

240 NiU2.4OPu

240 NIU240 Pxa

240 NIUUO Pi

240 NIUUO Pax

240 NIUUO Pan

2 4 0  NlU24OPxx

2 4 0  NiUMOPti

240 NIUUO Pax

Table 3.5.2.3/6  : Pin Allocation L&t of Connector PO3 (For Information Only)

kW
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SAHH
Ref. : MO-IC-MMT-SR-000~

I

C’uunrrlw  : 2SAHXXXlo~

Issue :2 Rev.: 0
D,rle : June, 3db 1998
Page : 3.59

Ilrnt : SARII

Knl('4'Dlrpy : 2

Yunrtlon : Ccuumrml  B Corm.-Type  : I)BMA-2SS.NMB

I .ura%n : TRI) Il~rkshcll  : TM)

Inlnrsce  (‘CMIC

Clrc Slmml POr.

Urtruping

Uh. I D  Whlnl Shd Cable  Twist End-N.  Lor.. Conme(or  Pin1 f

t

Commml VW1% Signal I~cd~allon

I

01 + IOV l/l: Dur D SAR .SI II’

02 t IOV l/l: Ous D SAR .RlN

03 1°K A-&  TX A Orr  SAR .SI<l

ru I:.xecu~c  I.rlCII  0 SAR .Sl(l

05 ‘l’a 0 On-TX A OR SAR SK1

06 I21/243Rx0Ch1-A011SAR  .SM

1522 Iwo-

I!22 DPD-

L)t-J8 CCP-

001 (Y-P-

DO8 (‘(‘I’.

DOlJ (‘(‘P-

DO8 C(‘P-

DO8 C-W-

DOI <‘Cl'-

313 DA.%

308 CCL-

308 ccl..

108 Ccl.-

308 CC-I.-

308 CCL-

308 CCL-

300 CCl.-

108 CCl.-

Boll CCI a-

)DO6

)DO6

7P66

?I%7

“P68

::I%9

::P70

‘IP-24 NIU

-iv-2i NIU

SI.24 NIU

SI.-%I NIU

Sl.-24 NllJ

SI.-24 NIIJ

St.-24 NIU

SI.24 NIU

w-24 NIU

SL.24 SARP-3

SI.-24

SI.-24

SI..24

SI.-24

St.-24

SI.-24

SL-24

SL-24

s-24

NIU

NIU

NIU

NIU

NIU

NIU

NIU

NIU

NIU

240 NlU240  Pax

240 NlU240  Pxx

240 NIUZAO  Pxx

240 NIU240  Pxx

240 NlCj240.P~~

240 NIU240 Pax

240 NlU240 Pxx

240 NtU240  Prx

240 NIU2.40 rxx ,
x x x SAPXXXF210  3 9

07

08

09

406Rx DOffSAR

Cunv  D On-A Off SAR

4(1DOn-AODSAR

2.4kbls  Daaln B SAR

NC

TX D I!n/Dis SAR

AOC B Du SAR

Level QI D BilO SAR

Level CD D Bill SAR

Level Gil B Bit2 SAR

Level QI B Bil3 SAR

Level 01 B Di14 SAR

Bus D Dwc Bit5 SAR

Dus D Iti Bit6 SAR

NC

NC

NC

NC

Chassis  Gnd D SAR

.Sl(l

SKI

.Slcl

.SIO

.-

.SIG

SIG

.SKI

SKI

SIG

SIG

.SIO

.SlQ

.SIU

.-

.-

.-

.-

.*

IAS

1’1.28

71.29

.‘I  .30

.‘I.31

11.32

11.33

:x.34

-1.35

::I.36

I IO
II

12

I3

I4

I5

16

17

IO

19

20

* 21

22

23

24

25

240 NllJUOPu

240 NIUUO Pxr

240 NlUUOPu

240 NlU240  Pxr

240 NlUiOPti

240 NIU240  Pti

’240 NlUUOPu

240 NIU240 Pxx

240 NlU240  Pu

’

. . . ._  I. .
.Table 3.5.2.3/7  : Pin Allocation List of Connector PO5

ISAR3blCD.dac)



, .

I (.‘onnrrtttr  : 2SAHXXXlrM

01

02
03
04
05
06
07
OU
09
IO
II
I2
I3
I4
IS
I6
17
I8
19
20
21
22
23
24
2s

.

I.

l”l’(’ I3 Temp  JAR
211VDC  PTC  lnpul
NC
I6VDC  Ccw B SAR
Tr 0 Output  Pwr SAR
TrB  RFPwrAmplTe~.AR
Tall RFDrvC.nSAR
l2lAOC Volts-RxB  SAR
243ACK: Vdls-RaB  SAR
406AoC Vdts-Rx0  SAR
l2I/243RxBl.ocCbzTemp
406RxBl.ocOszTemp  SAR
TxB BaseplrleTemp’AR

NC
NC
NC
NC
NC
NC
NC
(Do NOI  Use)
(Da Nd Use)
(Do  Nd Us)
(Do Nut Use)
Chavsic  Gnd  B SAR

JICD.dacl

.SlCi

.-

.-

.SlCl

.!a(1

.SlCl

.SIO

.SIU
SK1
.SIO
SK3
.SIU
.-
.-
.-
.-
.-
.-
.-
.-
.-
. .
.-
._
.-

M4 ‘I1.A.

W6 1l.A.
147 11.A.

344 ll.A-
I48  1l.A.
w9 1l.A.
749 1l.A.
I49 llA-
I44 nA-

144 ll.A-

- I)

- D

. I)

. I>
- I)
- D
- II
- 0
- D
. D

SAUH

RCC . : MO-IC-MMT-SR-0002
Issue :2 Rev. : 0
Dare : June, 301h  1998
Page : 3.60

FunrIlon  : Tclcmctry  ll C’onn.-Type  : IIBMA-2%NMB

I.watlon  : l-ltl~ nmcbhcll  : -ml)

Chuping

Oh. ID WI&w Shd  Cable  Twhl

TAA2 SI.-24

1’AA3 Sl.-24

I’AA4 Sk-24

l-AA5 SIz2.4
I’AA6 SI.-24
l.AAl SI.-24

l-AA8 Sl.-24

TAA9 SI..24
rAB0 SI..24
TADI SL-U

II

ried int.-Do IIOI  use

kd i&Do nd use

Ld-It.  Lot. Connector Pin ItW

JIU

UIIJ
r(lU
rllU
UlU
YIU
Uli,
YIU
r(lU
au

240 NlU240 Pax

240 NlU240 Pu
240 NlU240 Pxx
240 NIU240  Pax.
240 NIV’240  Pxx
240 NIlJ2c(OPxx  .
240 NIUWO  Pax
240 NIU2AO Pax’
240 NlU240  Pu
240 NIUUO  Pax

Table 3&2~3/8 : Pin Allocatfon  I& of Connector PO6 (For I$onnation Only) .. I .

. .
. .. . .



MURA  uARmwI  SPAQ SARR

I&f. : MO-Ic-MMT-SR-0002
Issue  :2 Rev.: 0

: Jwe,  300 1998.
: 3.61

333. Signal Interfaces With SARP3, RFF and SLA

353.1. Signal Interface Requirements (Interfaces With SARP-3,  RFF and SLA)

There  is no signal interface  requirement between hETOP  and SARR for the following signals :

- RFsi~stoandfromSARR:interfacedatasheetsand~~~arcNjk .. ” -. .

- Inter-unit signal : SARR is provided with the _~-pallet  ham&
.

.- . _.’

Table 3.5.3.1-1 lists all signals of the. SARR signal electrical ink&ace with SARP-3, RFF and SLA

and gives references for M 2.4 kbps Data to the Interface Data Sheets in Q 3.5.3.1.1 and the inMace

circuits in 5 3.5.3.1.2. . .

Signal Data Sheet Interface
Code cirt!uit

2.4 kbps Data A SARP / SARR DAS Fig 3.5.3.1.2-1 at connector JO2, *)

2.4kbpsDataBSARP/SARR at aqector  JO5, *)

Inter-Pallet Signal N/A NIA Thehamessisdelivcred
withtheinsuument

1 2 1 5  ~RxFilterSARR N/A N/A

243 MHz Rx Filter SARR N/A N/A 50 R coaxial cable.&

406MHzRxFilrerSARR N/A N/A sMAconnect~

L-Band TX Switch SARR N/A NIA

*) connector JO2 / JO5 see 8 35.2.2

Table 3.5.3.1-l : Signal to Data Sheets & Interjbce  Circuit Assignments

3.5.3.1.1. Signal Inteaface  Data Sheets (Interfaqes  Witfi SARP-3)

On the followi@ page, the elecuical  characteristics of the 2.4 lcbps Data  SARP / SARR electrical

interfaces are defined In 0 3.5.3.1 ‘Signal JZkctrical  Interface Requirements’ and 8 3.5.2.3 ‘Signal Pin

Allocation Lists’ is referenced to this Data Sheet.
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SARR

Ref. : MO-IC-h4hlT-SR-0002
Isstlc :2 Rev.: 0

. June. 30m 1598
z ; 3.63

3.5.3.1.2. Signal Intedce  Circuits (Interfaces  With SARP-3)

SARP-3 SARR
011 B07

+lW  I/F Cmund

I) suws muftipk  drcuik

- +lW  l/F Gmund

0) saves  mdtipk drcub

All  nsistor  values ore in ohm
All cupocitof  value5  0Tc  in micm  fomd

Note : Max. Cattle length of harness see  Data Sheet DAS

Fig. 3.5.3.1.2-I : 2.4 kbps Data Inte@iic Circuit



SARR
Rd. : MO-IC-MMT-SR-0002
Issue :2 Rev.: 0

: hme,  30” 1998.
: 3.64

3532. Signal Connectors (Interfaces  With SARP-3, RFF, SLA)

Table 3.5.3.2-l identi&s  the signal elect&al  (Interfaces with SARP-3, RFF, SLA) ~CZUB%X types at

the SARR boxes and Table 3.5.3.2-2 identihs  tk signal electrical @@aces with SARP-3. RFF,

SLA) connector types at the SARR harness.

Tbe2.4kbpsDataASARPinterfaceison~ J02,andthe2.4kbpsDataBSARPinterfaceis_

on cormector  J05. .  .

1 Connector  1 Connector-Type 1 Function

I JO8 1 SMAfemale I 1215 MHz BP. Filta

I JO9 I sh4A female I 243 MHz B.P. Filter
I I I

I JIO I SMA female I 406.05 MHz B.P. Fiber

I Jll I SMA female I L-Band Coax Switch

Table 3.5.3.2-l : Signal Gmnector Types at SARR B&es for Inteflaces With RFF and SLA

Connector

.PO8

PlO

PI1

Connector-Type Function

SMA male 1215 MHZ  B.P. Filter

SMA male ,243 MHZ  B.P. Filter

Sh4A  male 406.05 MHz B.P. Filter

SMA male L-Band Coax Switch

Table 3X2.2-2 : SignaI  Connector Typ& at SARR Harness for Inte@zces  With RFF and SL4

3533. Signal Pin Ailocation  List (Interfaces  With SARP3,  RFF and SLA)

In these lists, the cross reference betwe&  coxmector.pin,  signal designation, Interface Data Sheet, target

connector and target connector pin is dehed hi recorded as data base. Per connector  one list is

prepared

Interface c~cuits  of a unit are combined with the relevant interface circuit of the target co-r.

herface  Data Sheets can be found in 8 3.5.3.1.1.

The  mdwidual  pin allocation lists are specikl by 9 characters of a alpha numerical connector number.

ForthtSARRththm3charactasareSAR.The7thcharactaisJforaboxconnectororPfora
harness comwtor.  The last two hractas define the wlmector  number.

Since these lists also  specify wiring and shielding, they will form the basis for hamess  maxufacturing.

The signal connector pin allocations at insmunent  level are deszibed  in Tables 3.5.3.311 to 15. The

. signal connector harness are described in Tables 3.5.3.316  to /IO.
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coMector  : FSARXXXJO8  Item: SARR  F u n c t i o n : 1215MHrBFl  B8cksllcll: N/A

EMC-Category : F Cam-Type : WA-female

.

IlsahaS- Grollpisl

-4=fw CImsgMl  P a al.Ilisbacdk.nvilt  wet  NW

C 12lJMHZB.P.FllICX SIG 050 RFL- - RRl. I ‘. ‘.

CAkESHELD SHD  SHD .l _ .
S _ .

I.. .

Table 3.5.3.3/1:  pin Allocahm  List of Connector JO8

c4mmctor  : FsARxxxo9  Item: SARR Function : 243 MHzBFI

EMC-Category : F COUL-Type  : SIUA-female

-code -=a

Backshdl:  N/A

Pin  %HDafgutlan ck sigd  Par Q.xD s b d  hbk Tw&  canmcn! New

C 243MHz B.F’.  Filter SIG 050 RFL- - RFLZ 1

s CABLESHIELD SHD  SHD 1

Tdle 3.5.3.3R  : Fin Allocation List of Connector JO9

conataor  : FSARXXXIIO Item : SARR Function : 406.OSMHzBFl  Backshell:  N/A
EMC-Category : F COIUL-Type  : MA-female .

- .:’

C 406.05MHz  B.P.Fihcr SIG 050 RFL- -* RFL3  1

S CABLESHmD SHD  SHD 1 .

Table 3.X3.3/3  : Pin AUocation  List of Connector JIO

Gmataor  : FSARXXXllI  I t e m : SARR Function : L-Band CSO

EM-Category  : F Can.-Type  : SMA-fenuIe

Backsbell : N/A

h4-JM -4w pa. Q.ID sbdabk?whcammmt

C L-Band Car Swub SIG 050 RFL- -RFL4 1

S CABLE SHIELD SHD  SHD 1

hk

t

Table 3.5.3.3/4  : Pin Allocation List of Connector JII
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I
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C’onncclor  : FSAHXXXRM flrm : SAHH Yuncllnn  : 121.S MII/Hl;I  t.‘nnn.-‘Type  : SMA-mnlc
KMC.Cacpry  : F f.nrotlon  : TBII flacknhcfl  : NIA

Inlcrlrce(‘nllc (irouping

I’ln SIpof fkf@lolfon arc SIgnof Pa. Ch.  ID’ Wlrfng Shd Coblc  Twhl  C o m m m l End-It. Lot C o n n e c t o r  pb,

t: I21.SMllz  D.1’.  I~illcr .SKl Io5u RI3.- - I RI%1 (‘OAX-(*:x  I I SARR-RFF X x X  ftfvXxXRjl~
s CADI.USllllil.D .SIID  1 SIID - 4 I I I SARR-ftFf: X x X  ftfwotxpu

Table 3.5.3.3/S  : Pin Allocation. Ust of Connector PO8 (For Information Only)

Connector : FSARXXXfW9 Item t SARR Function  : 243MHzBFI  Corm.-Type  :
EMC-C&toq  : F Loatbn:  T B D R~cfwhrlf  :

InleffaceCak Ormpiw

SMA-male
N/A

Pln Slgnof Dedgnotfon Cfrc  Sl@ Pa. Ch. ID Wfrfng Shd Cobfc  Twkt  C o m m e n t Fad-It. f&c. Connector f%

C 243Mfl1.  D.P. Filkr SIO 050 RI3.-  - R19.2 COAX-OCX  I SARR-RFP X X X  fwFXkXpu

S CADLH SHIl?LD .SllD  SIID I SARR-ftFP X x x  RFfxXXPax

New

NW

Table 3.X3.3/6 : Pin Allocation List of Connector PO9 (For Information On&)

Connector  : FSARXXXf’f  0 item : SARR
EMC-Category : F

Function  : 406.05MffzBFl Corm.-Type  : SMA-male
LocatIon  : TED Rackshell  : N/A .

IntetficbCode Urouping
Ptn Slpof Destgnotfon 1 arc Slgnnl Pm. Ch. ID Wlrfng S h d  Cable Twfst  Commcnl End-11 Lot. Con&or _ pb, New

C 406.05MHz  B.P.Filter SK3 I050 fwl.- - R11.3 COAX-<EX  I SARR-RtT  X X X  fUVXXXPxa

S CABLESlllliLD .SIID 1 SIID I I I I SARR-fUT’ X X X  RfwxxRx I
Table 3.5.3.3/7  : Pin Allocation L&t of Connector PI0 (For Infomation  On&) .

Connector : FSARXXXPI  1 Item : SARR Function : I.-BandCSO  Corm.-Type  : bMA-male
EMC-Categor),  : F Location : TBD. B~ckshefl  :  N/A

Incclf~cc-Code Grouping

Pln Slgnaf  Lkdgnotfon Clrc  Slgnol Pa. Ch. ID Wiring S h d  Cable  Tubt Commenl Fad-It. Lot.  ConHcror  ‘ P t n

C I,-Dad Car Swilch .SIG 050 RI% - RI.14 COAX-GCX I SARR-ftFfJ  X X X  ftfVXXX.f’ax

S CADLESIIIp3.D .Slll~  SIID I SARR-RFP  X X X  lu;rxxxf&

Table 3.5.3.3/R : Pin Allocation L&t of Connector PI1 (For Infotvnation  Only) ” ,

NCW

I dCD.docf
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3.6. TEST INTERFACES

-_ . :
:
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3.7. HARNESS.

’ The harness betwezn  METOP  units (including RF. equipments) and SARR is under the reqonsibility  of

thePLM,basedontheamwctcc & pin lay-out definition and &!ctrical  llerfm from 0 3.4 and

3.5.

umcerd, it is under  tk responsibility of the Insmwnt  .Suppk:fcr ail aspects a+erniq.its . - __
. .specification,design,manufacturingrindtest(thehamess-iengthisdefineding22.1.).  “. ‘.

TheharnessbetweenSARp-3aadSARRisunderthercspwsibilityofthePLM,basedonthe~

& pin lay-out definition  from 9 3.5.3 and ekctrical  perfonmxxxs asdealtinDASInte&ceDataSbeet

(see 8 3.5.3.1.1. the harness  max length is also defined for reference in 0 2.2.1.).

i’
. -.

. .
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3.8.’ EMC INTERFACE

SARR

DESCRIPTION

38.1. EhzctricalBorKiing

361.1. G e n e r a l

Ref. : MO-IC-Mh4T-SR-0002
Issue :2 Rev.: 0

: Jllne*3001998  .
: 3.69

‘Ihe SARR RUX~VK and Tram&m Palleis are electrically boded&‘&  METOP spacecraft  structure

by means of grounding  straps whose l&atio& are &?&x&d  in tbi,&ec+nical i@uface’drawing‘(~  ,’ ‘,

2.1.4.). ’
.

3.8.13. Joint Faces

Not applicable for SARR pallets.

3.8.1.3. stnlctural Parrs

Not applicable for SARR pallets.

3.8.1.4. Unit Housings

3.8.1.4.1. .Bondmg of Unit Cases

All unit cases shall be bon&d  to spacmaft suucture via the equipment  box fee% The minimum bonding

contact area  shall be at least 1 &. The resistance between unit case and clean aluminium suucture

shallbeI10mR.

3.8.1.4.2. Bonding of Thermally Isolated Boxes

N/A.

3.8.1.4.3. Boxling  of Unit mounted on CFRP cr Nonconductive Parts

N/A.

3.8.1.4.4. DC Resistance between Adjacent Unit Case Parts

WA.

3.8.1.4.5. DC Re&ance  between Bonding Stud and Mounting Feet

3.8.15. Thermal  Blankets

N/A.
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3.8.1.6. Cable and Harness Shields

3.8.1.6.1. GrouWng  of Cable Shields

CablesbieldsshaJbegmndedatreceiverpalletencL

SARR j.ntm-pallet bamess  is not shielded ..- . - . . .

3.8.1.6.2. BondingofOveraU~Shields  ’ : . . .. :

3.8.1.7. connectors

3.8.1.7.1. DesignofConnectors

I
N/A for SARR.

3.8.1.7.2. Bonding Resistance of Connectur  Receptacle _

The  connector receptacle shall be bonded to the equipment case with a DC resistance of I 10 mR.

3.8.1.7.3. Bonding Resistance of Comuxtor  Back Shell

I
N/A for SARR.



I wuu  uAuowl SMCE
Ref. : MO-IC-MMT-SR-0002

SARR
rssuc  :2 Rev.: 0

: June, 3p 1998
: 3.71

38.2. Grounding and Isolation

The grounding system of the insmunent  shall use separate funds (see Figure 3.8.2-1) as follows:

. +28V  Main Power Ground

l +28V  Switched TLM Bus
_. ,_ -

l +1ov.Inteaface  Ground .’ 3 _-. . .I.
l SignalGround

Each ground shall be electrically isolated, to the extent possible, from all other grounds within the

insmunent  and from chassis by 100 kR or greater DC resistance.

3.8.2.1. +28V Main Power Ground

The+28VmainpowareturnisgroundedwithinthePCUtoseucture.

3.8.2.2. +28V Switched Telemetry Ground

The +28V switched telemetxy return is grounckl  within the PCU to saucmre.

3.833. +lOV  Interface Ground

lke + 1OV  interface return is grounded wjthin the NIU to smxture.

3.83.4. Signal Ground

Signal ground  is the powerretuxn  line for the se4zondax-y  side of the instrument DC/DC:  ConVeatRS.  The -. -:‘

upnal  ground is grounded within the SARR to structure.
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NIU Tz

I

I
olW

Switched
TLM 0_PCU

=Lllll$
-_lWb

I
i’

- _.

Figure 3.83-I  : Grounding and Isolation Concept for SARR



3.83. Shielding

SARR

383.1 wire shielding
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I
3.8.3.1.1 Bonding of Shields

N/A.

3.8.3.1.2 Ovaall  Shield

N/A.

3.8.3.1.3 Shields as Current-Camying  Coaductors

ShieldsshallnotbeusedasintrJaicrnal~~~conductorsandnotasrenunliaesforpowa

and signal with exception of the RF coaxial lines.

3.83.2. Case shielding

3.8.3.2.1. Non-magnetic Metallic Housing

N/A.

3.8.3.2.2. Case Apertum

N/A.

3.8.3.2.3. Venting Holes

Venting hole description :

m

n

diameter : TBDSARR

location : TBDSARR .
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3.8.4. SARR Frequency CImracteristics

?he SARR RF input  and output characteristics are given in 6 1.22 and 0 3.9.

Tk-fl-iXptXlCieS~:

Frequency

7.*144  MHZ
116304 MHZ

14.288 h4Hz (243.0 MHZ)

228.608 MHZ (243.0 MHz)

23~875  MHz (405.05 MHZ)
(405.05 MHZ)

(1544.5 MHz)
(1544.5 MHZ)

382.000 MHz

96.5 MHz
386.&O MHz

USer

( 1 2 1 5  MHZ)  -

(121.5 MHZ).

b.85. Magnetic Moment

tiagnetic  fields generated by the SARR’shaIl  not exceed 0.28 Gauss in all directions at a distance of

I.15 m from the centre  of each assembly or at the unit outer surface. whichever is greater.

A of Magnetic Material.

vlagnetic  marerials  used in the instrument are listed in Table 3.8.5.-l

Material

Name of material

Ainico 8B

MO.6 (Fe:&) lron Oxide. Barium
or suotium

k’tmum  Iron garnet Ferrite - G1210

standard

AIS1 etc.

~DURR
TBD-

Magnetic
ChWteriStiC

sof /hard

~&ARR

TBDURR

Rclmrlc

L-Band Transmitters

204/4&i  Receiver Isolators

kte : Small transformer cores and  ferrite beads are not included in the list above.

Table 3.85-I : Magnetic Matmials  Used in the Insbument

3.8.6. EMC Performance Requirements

The EMC performances for the SARR are dealt within 0 4.3.

rc . ? -. ..-F. i
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3.9. RF’ INTERFACE DESCRIPTION

The  SARR requires three RF inputs at 121.50,243.00  axI 406.05 MHz and one RF output at 1544.5
MH%Itconsistsof:

- dual-conversion 1215 .MHz  receivers

- duai-conv~on  243.0 MHz receivers -..

- dual-collv~on406.05  MHzrczeiVers’

- 7.2 W phase modulated L-band transmitters

3.9.1. Receive Function characteristics

3.9.1.1. Receiver EIectrical  Characteristics

All three receivers contain AGC and provide outputs to drive the aansmitters.  The 121.5 and 243 MHz

receivers share the same oscillator and are c&rent in a ratio of 1:2.

The electrical characteristics of the SARR receivers are illustrated in Figure 3.9.1.1/l.

Figure 3.9.1.1/l  : SARR Receiver Elecbical Charactehtics  (IA?)

# PZWSUlWer unit Values  for Values for Values for
12150 MHz 243.00 MHz 406.05 MHz

Receiver Receiver Receiver

a  1dBBandwidth f 12.5 +23 +40

b Receiva  Noise Temp. deg. K 600 . 350 350

c Polarization N/A RHCP RHCP RHCP

d Input Signal fromBeacon:
Power Flux Density dBW/m’ -152 (Max -138) TBD- -142 (Max -120)
Pohrization N/A Linear -I-BDURR Linear

(For information  only)

c Background Noise I ~~~

(envuonment2iJ,  i.e. at the
system antenna port input):

Unwanted Intermittent W 25 TBcslsRR TBDsARR TBDSARR
Voice Emitters (Max
Transmitter Power)

Broadband : Maximum deg. K 10000 5000 2000
Nominal deg. K 6ooo‘ 3000 1000.
Minimum deg. K 2500
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Figure 3.9.1.1/I  : SARR  Receiver Electdeal  Characteristics (2L2)

I  AGCTimeConstant ms
(For informalign  only)

m AGCDynamicRange dB
(For information only)

n Transient Recovery  Time m s
(For information only)

o Frequency Stability
Long Term (2 year) N/A
MediumTam(l5min)  N / A
Short Term (1 sec.) N/A.

lo-85

> 50 (Note 4)

<2

1x10-6
1 x 10-10
1 x lo-‘0

1Note 1:

riote 2 :

?;ote  3 :

Note4:

The nominal  input lwels are given at the level of the SARR insaument input port. They are
delined  as follows~: I

- 121 .SO MHz : nmi~I noise of 6000 K plus ten simultaneous signals, each of - 157.3 dBW

- 243.00 MHz : aminal  noise of 3000 K plus ten simultaneous signals. each of - 163.8 dBW

- 406.05  MHz : nominal noise of 1000 K plus ten simultaneous signals, each of -147.6 dE!W.

lhc maximum input levels are given at the level of the SARR insuum entillputpon

With raxivas  in AGC mode and with nominal level settings, two out-of-bad signals (for

bandwidth from Figurt  3.9.2.1) of -92 dBW  at the receiver input, or t&o in-band signals of -

110 dBW,  do not produce inter-modulation $roducts  witbin  the same base-band exceeding an
aqut level of - 170 dBW with respect to the receiver input

Thepeakmodulationindex~tofeachrepeaterbandissetsuchthatanysinglein-band

signalofupto-110dBWwiUnotcausethtcompositemodulationindexlimittobereached

before the AGC reduces the receiver output level back to nominal.
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1ooidiz  4

-10  --
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-90 ~I

-80

t

- 2ookHz-l

123 240

129 : 223

+

‘ 4 1 1

435

L
loo00

1215 243,O a05

Fkqueaey(MEk).wtoscale

Figure 3.9.1.112  : SARR Receiver Bandpass  Charactehtics
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3.9.13. ReceiverRFcilwwwwcs

Eachreceivacanbecharactaizedbyatemplate~~~itscapabilitytowithstandCWarbroad

baud uoise-like iuterferiug signals with a howu degradation  pezfoxmance.

The receiver  susceptibility data far the SARR Receiver chauwls are defiucd in Table 3.9.1.2-l.

cTitexioIlfortfie~umallowe!dreceiverinterfertnct:TB~~  ‘. ’ .- . .

Frequency Bands (MHz) Max Signal Level at
SARRRFRecehr

Terminals (dBm)

406.05  (MHZ ) I 243.0 (MHz )

I

121.q  MHZ )
Centre Frequency CentreFrequency Centre Frequency I

0 -15 I o-15 I o- 15 I 0

15 -375 15 - 228 15-114 -20

375 - 385 228 - 236 114-  118 &I

385 - 401 236 - 240 118- 120 -100

401 -405.9 240 - 242.925 120 - 121.45 -125

405.9 - 406,2 1 242.925 - 243.075 1 121.45 - 121.55 I -145 .

406.2-411 I 243.075 - 246 1 121.55 - 123 I -125

411-425 I 246 - 250 I 123 - 125 I -100

325 - 435 I 250-258 I 125- 129 I -60

lwOO-200000
I

lOONI-200000
I

lOOOO-200000 I 0

Note : METOP assumes that the SARR receivers are compatible with any emission from ground.

Table 3.9.13-l : Receiver Suweptibili@  Data for the Sm Receiver Channels

. . .__ .-.
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3.9.2. TransmittiqFunctionCharacteristics

3.911. Transmitter  Electrical ChmacterWcs

The1544.5MHzdownlinkcontainsthe121.5/243/406MHzr~beacondata’~ocalmode)and

I
the 24 kbps PDS that contains the 406 MHz beacon local mode data (froq SARP3).

.._

Tbeelecuicalcharaeristicsoftheseoutputparametas  are(seealsoFigure  3.9.2.1/l): ’ _. ’ .
:

Repeater ‘&amel Baseband

Parameter Unit 1215 MHz 243.0 MHz 406.05’MHz

Repeater R e p e a t e r  . Repeater

channel channel channel

Baseband Baseband Baseband

Centre  Frequency 47.0 94.0 170.0

Frequency Translation NIA uninveried uuinvated uuinvated

Nominal Modulation Index Rad (RMS) 0.44f 106 0.44+109b. 0.22flO%

1 dB Bandwidth + 12.5 f23 f40

PDS Channel

Pmter unit * . PDS Chaonel

Bit Rate bps 2400+0.5  LK

Nominal Modulation Index Rad. (MS) 0.22 f 10 8

Data Encoding N/A Biphase-L

Doppler  Measurement Accuracy Hz (RMS) IO.35
(For information only)

Frequency  MeasamentPexiod ms 120
(For informatiou  only)

Rob. of Good Signal Processing N/A > 0.99
(For information only)
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54kbprpDS r2lJ MHZ 243M.a 406Miiz
Baselund Basclmnd Baseltma Basebud.

0

-1c

. f

: -2c

i
f _x)

L
z
..-
5

-40

5
a

-50

-60

2A 315 117 130 # 210

BadadFtequency  @Jz)
TransiatedBasebmdSpcztnm

(1 dB bandwidths)

Figure 3.9.2.M : SARR Basebhd  Frequency Specbwm

.
: .

-- 1..:. . . . . . . . .._ . . . . . :. . . . . . .: . . . . . . . . .
: .

. . : : . -:

:-

Figure 3.9.2.1/2 : l)pical  SARR 15445  MHz Observed Downiink Signal
,r. m-, ._YI,  i
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?nk electrical  characteristic  of the SARR tra&mitcer  are the following (see also Rgure  3.9.2.112)  :

Parameter

m Frequency

Nominal Power Output of Transmit&x

Phase Jitter (in 50 Hi Bandwidth)

-Occupied Bandwidth (Including Doppler) .

Modulation ‘Qpt?

Nominal Composite Modulation Index

DownlinkBasebandSpecuum

Incidental Amplitude Modulation (AM)
(For information only)

Spurious Output Level

Frequency Stability
Long Term (2 year)
Medium Term (15 min.)
Shon Term (1 sec.)

Maximum Modulation Index Level : 121.5
243.0
406.05
PDS
composite

Amplitude Ripple

Unit ValW

MHZ ’ 1544.5

w 7.2.

&&MS)  : I 10

kHi S 800 (T&)

N/A Linear Phase
Modulation

Rad. @MS) 0.70 + 10 %

‘N/A See Figures 3.9.2.1/l
and 3.9.2.112

% 15

dBW See 8 3.9.2.23.

N/A  . f3.2
N/A 1 x 1V’O
N/A 1 x 10’0

Rad- @cak) 1.30 (hard limiter)

Rad. @eak) 1.30 (hard limiter)

U@eak) 1.30 (hard liniiter)

Rad.@eak) 0.39 (max. setting)

M@eak) 2.10 (hard limiter)

dB I 2.5
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3.9.2.2. TransmitterRFCha~~teristics

3.9.2.2.1. CalTier  spectrum

The transmit&x  specuum  is defined by the following template :

3.9.2.2.2. Harmonics Contents

The harmonics of the carrier are f&red  according to :

Harmonic Frequency Level ww
2Fc - 60 TBC~RR

3Fc - 70

4Fc - 80 TEKw

5 Fc, 6 Fc... n Fc - llOTBC_

Harmonics may have a broad specaum composed of continuous spectra and discrete lines. The

specaum of the first three haxmoiiics  shall be described  like the carrier.

3.9.2.2.3. ~puxious  Emissions

Any signal which is not the modulated carrier or its harmonics, is considered a spurious in origin.

The level of the discrete and noise-like spurious shall be as described in Figures 3.9.2.2.3-l and

3.9.2.2.3-2. lhese  levels apply outside of the specified Fc + 10 kHz band.

In addition, the levels from Table 3.9.2.2.3-3 are guaranteed at SARR transmitter output, for protccrjon

for specific frequency bands.
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3.93. METOP  RF Accommodation

The requirements for the METUP accommodation axe specifiedin RD6.

MO-IC-MMT-SR-0002
2 Rev.: 0
June.  30m 1998
3.83

. . ,_

Frequency  (MHZ) Max Permissible Conducted

Imel out of SARR

0.01 - loo00 -3OdBm/lMHz (2)

121Sfl  . -105dBm/4OkHz (lo

148-154 -85dBml4OkHz (1) *

24322 -105dBm/4OkHz (1)

394-406 -105dBm/4OkHz (1)

40625 - 105.dBm/40  kH2 (1)

1660 - 1670 -82dBmlHz (2)

’1694.3 - 1694.7 -82dBmlHz (2)

1720 - 1721 -82dBmlHz (2)

2020 - 2120 -4OdBm/lMHz (2)
,I\ lx”--•r _.“.. mrre9.d  ;” irrlirn*d  h..rA..AA&.

Power level is total’powcr xpeasured in hkated  bandwidth

2.
* -.

Table 3.9.2.2.3-3  : Max  Permissible Conducted Level Out of SARR
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I

. .

-

Fhqwncy Abow or Below Ch-rier Fkquency  &Hz)

Figure 3.9.2.2.3-l : SARR Tmn.mi#er Discrete Spudous Emission Limits

I.

_**q . - - - - - - -

I
-130

. - . - .

-

Noise  Like

loo 466 1000

Frapeocy  Above or Below Carrier Frequency &Hz)

- -.

Figure 3.9.2.2.3-2 : SARR lhnsmitter  Noise-Like Spurious Emhim Limits
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4.1. MECHANICAL / STRUCTURAL kERIFICATION
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METOP ShockLevels  .
(g peak,  see mw -.

Notes

4.1.1-l. Quasi-Static Loads (Interface)

Requirement for analysis will be dexermirxd  by. outcome of accoti&on  a&lytic  results.
.

-IbeMETOP~quirementsaredealtwithin~  i.2.8: ’

4.1.13. Structural /Dynamic Analyses

Requirement for analysis will be de&w&xl  by outcome of accommodation analytic results.

- .

4.1.13. Instrument Shock Environm@nt *

The SARR will be subject to the following shock environment :

lOOH .37 g
9OOHz 350 g (Q > 10)

31Og (Q= 10)
2OOOIiz 350 g (Q > 10)

310g (Q= 10)
4OOOHZ 3mg

‘Ihe  accekahon  shaII be dqrived  fi-om the curve
obtained by linear conneuion  on a logarithmic
chartofthepIvvidedpoints
Theshockspecmunineachdirectionofthethree
orthogonal axes shall be equivalent to a half sine
pulse of 0.5 ms duration and 200 g (zero to peak)
amplitude.

4.12. Structural Tests.

It is recognised  by the Single Space Segment Team of METOP.  that insmunent’s  capabilities are

different from the METOP loads specilied in 0 4.1.2. The instrument’s design  and qualification status is

summarixd  in Appendix of this section of the ICD. METOP’s  enviromnent herein are initial predictions

and  will be updated following fhmre  analysis and the satellite smxtural  model test campaign.

4.1.2.1. Stn~ctural  Mathematical Model  Validation

h’ot  apphcable for SARR.



SARR
Ref. : MO-IC-MMT-SR-0002
Issue : 2 Rev.: 0

: June, 30Q 1998
: 4.2

METOP &$I Level Sine Sweep L+ev@
(qyjC=L) :‘:-

m-a&“ ' _

Q 6to2OHz  ’ &.3mm
U . 2oto6OHz
A

215 g

L
6oto1ooHz ?z6g

swce!prate:2octhilL

No notching is allowed.

AlltbreeaxeS

A 6to2OHz 27.5  mm
C 2oto6oHz
C

t12 g

6OtolOOHz  &.8g

sweep rate : 4 Odmin

Nonotchingisallowed.  .

*:Tobeadrmed/qdatedaftcrsmxtwalmodeltesting.

4.133. Vilkation Test : Sine Burst

METOP has no sine burst test requirement
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4.12.4. Vibration Test : Random Levels

Q
U

A

L

A

C

C

METOP Random Vibratiof  &eve& . -

SARR Receiver

his Perwndicular  to Mountine  Plane

Frequency Powa Spectral Slope (dB/oct)
Range (Hz) Density g?Hz

20 to loo : +3

100t0400 0.154

4ooto2ooo -3 out-of-plane
4 in-plane

Overall level : 12.4grmsnomMl
11.4glmslataal

Duration2minoeraxis

Axis Perpendicular to Mounting Plane

Frequency Powa Spectral Slope (dB/oCt)
Range (Hz) Density g2/Hz

20 to loo +3

100t0400 0.099

4Wto2ooo -3 out-of-plane
-4 in-plane

Overall  level : 9.9 g rms normal
9.2 g rnls  lateral

Jhration1minDeraxis

In+). -

SARRTrausmitter

his  Papendhlar to Mouuting  Plane

Frequency  PowaSpqcUal  Slope(dB/Ou)
Range( Densityg7Hz  1

1
Overall  level : 17.0 g rms notmal

15.7 g rms lateral
Duration2mintxraxis

Axis Perpendicular  to Mounting PItie

Frequency 1 Powa Se 1 Slope (dB/Ckx)

40oto2ooo -3 out-of-plane
-4 in-plane

Overall level : 13.6 g tms normal
12.5 g rms lateral

Durationlminperaxis
l : To be confinned  / up&ted after structural model testing.

4.125. Acoustic Test

Nor applicable to SARR pallets.

1

. _:’
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4.2. THERMAL VERIFICATION : THERMAL TESTS

4.22. Thermal  Vacuum Tests

The thermal  cycle vacuum tests at insmmx%  level evaluate and demonsuatettleJfiqctionalperformance

of each unit under the extreme and nominal modes  of operation while in vacuum and% temperatures

more extreme than predicted for the orbit conditions.

The insmunent  qualificatiottthemal  vacuum test includes TBDSARR cycles and the extreme temperature

levels are TBD& deg. C (min.) / TBb deg. C (Max).

The instruxyent  accqxancetkrmaI  vaamm test iniludes TBDSARR  cycles and the extreme  temperature

levels are TBDfARR  deg. C (min.) / TBDSARR deg. C (Max).
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4.3. EMC VERIFICATION

43.1. EMC performance  Requirements

43.1.1. C4mducted~on

Conducted electromagnetic emissions from $e power lines in the frequency  range from 30 Hz to 50 kH2

shallnotexistinexcessof2%ofthemaxhmlm curralt  budgex  whm measured using the MIL-STD-

462C test methods CEOKEO3.

4.3.1.1.2. MET0PFkquiremem.s  .

For instrument characterisation  only. MJZTOP  assurrxs  compatibility of the insaumem  with these

r e q u i r e m e n t s .
.

Limits  for +28V  Main Power Bus

a) As given in 8 3.4.3. (Load Current Ripple)

b) Conducted emission in the frequency range 30 Hz to 50 MHz, which may appear on +28  V
MainBusposiftiveandraurnleadsindifferentialand~-nmodzshallbewithinthe

maximum spe&ficd  levels of Fig. 4.3.1.1-l.
Note : Ihtmaximum~~~of5OMHzcanbereducedtoththighestfrequency

(+9 harmonics) used by the instrument
‘Ihe  Common Mode CE requirement is a specific METOP  requirement.

Limits for +28 V Switched TLM Bus

As given in 0 3.4.3. (Load Current Ripple)

Limits for +lOV  Interface Bus

As @ven  in Q 3.4.3. (Load Current Ripple)

Limits for Hater Power Bus

a) As given in Q 3.4.3. (Load Cuxrent  Ripple)

b )  Co~ctedemissioninthe~equencyrangeU)HztoSOMHz,whichmayappearonH~~
Power Bus positive and return leads, shall be within the maximum specified levels of the

Figure 4.3.1.1-2.
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120

20

0
1-E.

I
co1 l.E+02 l.E+03 l.E+04 l&O5 l.E+06 lE+O7 l.E+08
.OHZ 1kI-h

Frequency / Hz lMH2 looMH2

Fig. 4.3.1.I-I  : Conducted Emission Limit, NB, DM,  CM, 28V Reg. Power Leads, PLbf Inshment

1,00E+Ol l.OOE+O2  1 .

l&Z

lOE+O3 lbOE+04  1 ,
lkH2

F=F=Y~

DE+05  1,00E+O6  l,OOE+O7  1

52 MHZ
.ooE+o8

lOOMI&

Fig. 4.3.1.1-2  : Gmducted  Emission Limit, NB, DM, Themul  Control Heaters

. .:’
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The test set-up shah be in auxdawe  to 0 4.3.3.

Theiwrwxushalloperatewithoutdegradedperformance in tk pxsence  of sinusoidal noise coupled

into the power lines between the frequency range 30 Hz and ISO’&  ‘: ’
. . .. .

SARR Requirement ’ ,-

+28 V Main Bus i +28 V Switched TLM Bus

injected voltage between3oHzatld5okHz 150 mVpp  (CSOI)

between 50 and 150 kHz 300 mVpp  (CSO2)

+lO V Interface Bus .
injected voltage 100 mVpp

METOP Requirement

For instrument characterisation  only. METOP  assumes compatibiity  of the instrument with these *

r e q u i r e m e n t s .

+28  V Main Bus / +28  V Switched TLM Bus injected voltage 300 mVpp

+lO V Interface Bus injected voltage 100 mVpp

(Frequency range as above).

Time Domain

The insmment  shall operate without degraded performance when subjected to a series of transient

pulses. 10 pet in width and PRF of 10 Hz applied to the power lines for 10 min. :

+28  V Main Bus spike level +lOV/-12v

+lO V Interface Bus spike level +lV/-IV

Ibe test method CSO6 shall be in accordance to 9 4.3.3.

Special METOP  Requirement

For mstrument  character&&r  only. METOP  assumes compatibility of the instrument with these

requirements.

In addition to above requirements, the SARR will experience a common lrKxk sinusoidal noise 300

mVpp  in the frequency  range  100  kH2 and 50 MHz. Tk noise will be injected between :

the +28 V main bus retutn line and unit housing, according to Figure 4.3.1.2-1

.and the + 10 V interface bus return line and unit housing, according to Figure 4.3.1.2-2
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Ground Plane

EUT

oscilloscope

Fig. 4.3.1.2-Z : Common Mode Noise Test on the +28 V Main Bus

EUT

lov I/F ;=
Ground

UniiTestu

__I__--... . . . _...

10 v I/F-%~~----
\ 111

I floating
1OV  l/F ground

Fig. 4.3.1.2-t : Common Mode Noise Test on the + 10 V Intz@zc~ Bus
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43.13. Radiated Emission

4.3.1.3.1. SARR Design Requirements @Ill-Std-RE02  Reqirements) ,

E-fieldemissions  in the frequency range.of 14 kHz to 10 GHz  shall not be genaated  and radiated in
excessofthevaluesshowninFigure4.3.1.3.1-1  atadistakzof~least.1  m(REO2)._. ._ -
lie lia@ hall be met for both  horizontally and vertically polarized waves.

-

.’ .

.

r-

\

0.1

Figure4.3.1.3.Z-Z  :RE-E-FiddLimit(SAZM)

4.3.1.3.3. METOPRequirements  -

For msmunent  characterisation  only. METOP assumes compatibility of the instrument with this :;

fequrrtment
. .

The rahafal  emissions in the frequency range 14 kHz to 2 GHz shall not exceed the limit give in Table
4.3.1.3-l.

I Frequency Raage I EFkld Limits I Remark I

I

10 kHz . . . 2 GHz +50 Covered by Mil-Std 461/462  RE02 *

2GHz...4OGHz +70

l : The requirements of Mil-Std 4611462  RM)2  are more suingent  than the METOP RE limits

Tablc4.3.1.3-Z:~-E-FicldLimit

Radiated emissions in the METOP payload and system receiver chanael
the limit5 defined here below :

‘C,“.j ^. 4,.’

guardbandssballnotexceed.
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Tdie 4.3. X.3-2 : Radiated Emission Notches for SARR

3

.
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43.1.4. Radiated Susceptibility

lbe test method is defined in 0 4.3.3.

4.3.1.4.1. sARRLksigllReqWments

Tbeinstrumentshallopaatewithoutdegradedperfonna6ce me..mjected  to a radiated ekctric,~eld
. .

of : , _ .
- .

a>
b)

cl

d)

e)

10 V&m  for frequencies between 14 kH2 %nd 35 MHZ

5 Vnns/m  for tiequench  between 35 MHz and 2 GHz.

The suscqtibility  shall be met for both hc&mtaUy  aad vehcally polarized  fiel$ OVCI:  this
frequency range.

32 Vrms/m for frequency at 137 MHz .

32 V&m for frequency at 1544.5 MHz

32 V&m f& frequency at 1700 MHz

4.3.1.4.2. METOP  Requirements

For instrument ~characterisation  only. &TOP assumes compatibility of the insmmultwiththis

requirement

The insmunent  will experience a radiated electric field of 1 Vrms/m for frequencies between 14 kHz and
lGHz,and2Vrms/mforfrequencybetweenlGH2and18GHz.Thetestshallbe~withatlea~t7
discrete frequencies / decade. The  radiat.@  E-Field shall be amplitude modulated by a sine wave at 1

kH2 with a modularion  depth of 50 9.

In addition the insmmnt  will be exposed to the following levels : TBh.
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4.32. EMC Analysis

TheEMCoftheSARRshallbecharacterisedbytestandtestdiscrepancieswillbedescribedbythe

Instrument Supplier. METOP  will huther  assess the impacts an METOP  performance.

Magn&c  Moments

433. EMC Tests

EMC tests shall be’perf~  in accorchce  with MLSTLU62C.

Compliance with EMC reqirements  shall be demonsuaed  on all models delivered to METOP.

The Radiated Emission tests are applicabl;  on all models delivered to METOP.

The Conducted Emission tests are applicable only on the fust instrument model delivered to METOP.

.
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III general, throughout the instnunent  build-out.  every interface  is thoroughly checked to Qlsure  the

compatibility, the adequacy of the ekctrical  interface!&  in Propagation  from the sensor output / input up
to the m ek!ctrouics  outputs to the spacecraft on-board equipment, for the basic circuitry  atKl

signals : power,  measurement data, housekeeping  dara, commands,  clocks, sampliug  @aiS...

From a system point of view, the esseutial  step is the measurement of the spacecraft htaface  sigllah

and characteristics. The operational  mode of the spacecraft system shall be simulated to ascerhh

interface adequacy : special  attentiou  is to be paid for the command and aquisitioh  timing and circuit

loading should be representative of the on-board characteristics.

4.42. Functional Test ’

It is the sole responsibility of the Instrumeut  Supplier to de&ne and verify the prolxz  functions  of the
instrument p&r to delivery to METOP.  This type of tests are tailored to the specific instnunent

function verification aud they serve  as hsuumeut  health checks that are performfxl  ro)ltinely  throughout

the insuumeut  developmeut pqramme.

A subset of these tests will constitute later the core of the system testing when the instrument is

integrated on-board the PLM.

4.43. Performance  Test

II IS also the sole responsibility of the Iustruaent Supplier to define and verify  the ultimate mission
performaxe  of the instrument  prior to delivery to METOP.  This type of tests are talked to the

specific instrument perfm and they are achieved ultimately with the insmunent calibration which

requres  a rather sophisticated and controlled test set-up.

A subset of these  tests may later cxxkxitute  the system peaformauce test with a reduced on-ground set-

up. A go / -go approach is preferred at system level (PLM and  Satellite), due to the complexity of the
test set-up and the AIT schedule limitations.

Calibration

It is the sole responsibility of the Instrument Supplier to calibrate the instrument prior to deiivery  to
METOP.  Re-calibration,  if deemed necessary, will also be undez  the responsibility of the Instrument
Supplier. The  calibration data shall lx made available on-request for the preparation of the system
integrated instrument performance test.
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APPJXNDIX  : INSTRUMENT ACHIEVED  QUALIFICATION STATUS

Vibration Test : High Level  Sine Sweep

The SARR pallets are j.udividually subjected to sinusoidal tests. For pmquaWicatiox&  the following

sinusoidal vibrationtestingis  done: . i

Q
U
A
L

Q
U
A
L

N&&s”-‘  _

Sto20I-h ’ el2.7mm

. 2oto6OHz a10 g

6Oto2OOOEIz g g
sweep rate : 4 octhin.

. In-plane axis
5to15Hz d2.7 mm

15to6OHz  9&g

6Oto2OOOHz~ dL3g

sweeprate:4octhin.

Vibration Test : Sine Burst

No test is performed at pallet level. but an analysis at 12.3 g.
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Vibration Test : Random Levels

Both pallets have been subject to the following random environment  :

Acceptance Random Vibration Levels

Horizontal axes 1 & 2 I his Perpendicular to Mounting Plane,

I (in the mounling  plane) 1 - (Analysisonly)
I

Frequency Power spemal Slope Frequency Power spectral Slope
Rwe (Hz) Jklsityg2/Hz k=Ioa hge 0-W Density g’/Hz @B~oct) .

20 to 70 0.025 20 to 70 0.025
70 to 110 A.6 70 to 140 +6.4 -. .”

110t0710 0.05 140 to 500 0.11
710to!mo -8.3 500 to loo0 16.4

9ooto2ooo 0.025 I 1oooto2ooo 0.025 1 I
Overall  level : 9.8 g rms .I.

I Duration 1 minperaxis I Durationlminperaxis 1
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5.1. INSTRUMENT GSE DESCRIPkION

S.l,l. SARR Test Equipment

TbeIasmunentSu~~~willprovidealltestequipmemrequire4forbeachtestoftheinsaumcm.Itisa

compu&x  controlled etomatic  test equipment caIled  RATS (Repea@rAuton+ic  Teat Systein). It shall
include an Integration Computex  (IC) with prin&  and modems &_a Test Equipment Uni! (TEU). 1.

Figure 5.1.1-1 provides an overview of the-bench  test set-up.

TEU
Test Rack 1 1 , , C o m m a n d

RF Switch Matrix
t-

/-j Phrra  DEMOD  b- II

Spectrum Anrlyrrr

,-7&q

Powrr

I SARR
---+(  406.05 MHz

Input

1541.5  MHz
OUlPUl

Figure 5.1.1-I : SARR Test E&pment

The RATS provides power and conqands  to the SARR and generates the stimuli signal in the three

signal generators which &e fed to the antenna inputs of the instrument via the RF Switch Matrix. From

the instrument the telemetry signals and the 1544.5 MHz output channel are received and evaluated.

Bench testing can be done  either  by using the local control of the RATS Test Equipment Computer 01

by remote control from the Integration Computer (I?) via a modem  link All test results are .stored  on

the TEL’ hard disk and can be haxl-carxied  to the stand alone Integration Computer for report printing

(no need for modem).

The  TEL! to insrmment  interface cables will be provided by the Instrument Supplier.

Standard laboratory equipment such as power meter. oscilloscope or specuum  analyser  can be made
available by METOP  in order to support  bench tests. This will include a Digital Multi-Meter @MM)

comparable to HP 34401A for use during  calibration of the RATS as defined in the User Mammal

provided with the RATS (AD7).
I .

I ‘C.-C  .I ~,
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BenchtestingwithSARRRFdownlinkthroughthesatelliteanr~nna(airlink-RATSL-Band

recepmr  sensitivity to be deiined)  : the RATS  L-band recepmr  sensitivity is TBb.

TheRATScanbeoperatedTBC ,,withoutusingtbe2.4kbpsPDSiuterface(benchleveltestiug  .

cor@uration  ,i.e,RF and satellite emulation,, except for the PDS &rfaces; that can be emu&cl  by - . _

the SUP-3 itself). . .

5.13. GSE for Integralion  with PLM QCOE

The complete RATS, including the integration computer wlll be integratexl  into the PLM ovaall  Check-

OutEquipmentThesp~~interfaceemulatarsectionofthcRATSwillnotbeusedwfienthe

msmwent  is installed into the PLM. Hotieveq  thissection  shall remain in the RATS quiprrxnt  rack
during all stages of the higher level testing.

During  higher  level testing (i.e. NICE, PLM and Satellite AIV), the SARR test equipment wlll interface

with the PLM OCOE via the METOP provided N-DAPB as shown in Figures 5.2.1.1-1 and 5.1.1-1.

Communication be+veen  the RATS and the N-DAPB is accomplished via the insuwem provided

integration computer.

5.13. Mechanical Ground Support Equipment

The Instrument Supplier shall provide a shipping plate, which can be used for.safely  lifting and

transporting the SARR after it has btxn removed from its container.  That plate is not used for mounting

the SARR onto the spacecraft, since both pallets are removed from the shipping plate and handled

manually for installation While  in its container, the SARR can be rolled around on provided casters or
lit?ed  by forklift as required.

kneed  for drill template (one set of 2 plates) is TBk.

Containers shall be supplied for shipping and storage at the METOP  integration and test sites .for each
deliverable instrument.

TheinsmlmenI storage co- will be sealed and back-filled with dry N2 to slightly above one

atmosphere. .

Rocecuve  covc~s  shall be &livered  with each instrument for the buffer connectors, the unterminated

other conlxctoIs  and the cooling tubes.

51.4. Self-Contained Special  Test Equipment

The RATS is a self-contaiwd  test system since it includes all necewryequipInentneededtopuform
bench and integration tests. Therefore, this section is not applicable.



5.2. INSTRUMENT GSE INTERFACES

53.1. Interface!s  with  PLM OCOE

53.1.1. General

The corQuratiou  of the SARR  hmlment  t&t equipment within  the overall’cbeck-out  cquipuK!.tKfa

the~~Ppayl~moduleis~inFigure5~2.l.1-1.Thesame~~~willbe~~~~  .:., -_

TWTVtests,  however  with a longer hterc4xuwt  harness betwee  Wniment  and stimuli equipment and

addit.ionaltestchamberfeedtbroughscoutKxtors.

5.2.1.2. StimuhdFdback  Equipment Interface

5.2.1.2.1. Commuuication  port” T .

The communication between the DAPB conuoller  and the RATS shall be accomplished via a serial port

as follows :

l 3 wire RS232 lines

I
. baud rate 28800

l  nopality

l 8databits

l 1 stop bit

l 2spixlsexialcomwor

Note : a null modem (part’ of Imuument Suppliadelivay)mayberequiredforpropaDCE/CTE  --”
commllnication  (TBcsARd).

5.2.1.2.2. Message Format

Messages exchanged between RATS and N-DAPB shall have a length of 20 ASCII characters. The :’

unused poruons of the 20 chawter format shall be back-filled with spaces.

The messages are left or right (TBM adjusted.

5.2.1.2.3.  commlulication  Rotocol

The commuacauon  praocol for command and control of the RATS shall use the trhsactions  defined in

I
AD1 1 Annex B (TBCURR).

‘, .-i I.
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1
1.4 rap
Mrrbn t Trmsmlrrkn
&la Link

SARP-3 -w SARR
Instrument

t

Front End Equlpmant

Other  Instrument
-- Stimuli Equipment

I Core EGSE
I

NOAA Data Acqulsitkn  eml Processing Block Conbdler

t t t

Mo&m LO& Data
Consde ArchIve

I

PLM  EOSE Dala UN
lnlwfaca  wilh  0th~
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Publk Data Net
Interface
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Fig. S.i.l.I- I : Test Equipment Interfaces With PIM OCOE. . . . ‘:
in Ambient Test / Thermal Vacuum Configuration ’
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5.2.1.2.4. Mission Data electrical Intexface

The following two 2400 bithec  signals shall be simultanaxsly  available from tht RATS’ Microdyne

receiverandshallcontainthesameinfoxmation:

Signal 1 : bipolar, -2.5V to +25V (50 ohms) ; and

Signal 2 : TIL,  OV to +5V  (50 ohms).
. ‘..

-..
r - . .’

5.2.1.2.5. Mission Data Format -

I The  mission data folmat  is defined in the METOP SARP-3 ICD, 0 3.3.

5.2.1.2.6. Stimulushedback  Data Handling Requhments

I Transactions / messages exchanged between the RATS and the N-DAPB shall be logged in the DAPB

controller.

Results from proqxlures executed in the RATS are kept inside the TEU and are automatically passed to

the Integration Computer (IC) when the IC is used. Results are not be passed on to the DAPB by the IC.
Failure status flags are transmitted to the DAPB by the IC when SARR or RATS failure occurs. Sez
AD7 and AD8 for more information.

I
52.13. interface with Instrument provided Data ProQssing  Equipment

N/A to SARR.

5.2.1.4. Measurement Data Evaluation

I Measurement data in this context is the mission data (test messages) generated by the SARP-3 platform

simulator and routed to the METOP  ‘provided N-DAPB via the SARR and the RATS. This data is

evaluated as part of the SARP-3 specific check-out implemented in the N-DAPB as defined in the

SAW-3  ICD, swtion  5.2.1.4. (TBC&
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53.2.1. Test Haruessand  Connectors

Not applicable.

53.22. Special Test Adapters (T-Junctious,  Break-Out Boa@ :

Instrument  to PLM avionics interfaces are all via standard sub-D type chectoh,  tlx~e&xe nb mal. :, -

adapterisneededhmlheinstrumenL

The break-out of the 2.4 kbps signals for test purpose shall be wormed  by a METOP  provided

adaptor (TBC).

Insnument  is supplied with connector savers.

5.2.23. Stimuli Source Configuration /Arrangement Requirement

NfA

5.23. Interfaces with other PLM GSE

During ground tests, the insmunent  shall-be connected to GN2 supply via 0 13 mm polyethylene tubes.

5.2.4. Interfaces with AIT and Launch Site Facilities

5.2.4.1. Mains Power

The insmnnent  test equipment wiIl  be operated corn  * power via a METOP-provided  isolation

uansformer with the following oulput  characteristics :

- Voluge  : 230 V AC (2 10%). 10 A max., single phase

- Frequency : 50Htfl Hz

The actual  esumaxed  St.&y  state power consumption of the RATS is :

- 3.3 LVA single phase fortbe  TEU

- 1.2 kVA smgle  phase for the IC

All RATS equipment shall be delivered configured for European power.

5.2.4.2. Cooling / Thermal Diipation Requiremenk

During ground tests the insmunent (Transmitter Pallet) shall be cooled wiih GN2. The flow rate shall be

managed to maintain the pallet  within the operating limits. The inlet temperature shall be 25 deg. C and
the flow rate shall not exceed C.028  mj/hr.



Ref.  : MO-K-Ml@r-SR-O002

Muu uARcowl  SPACE SARR
Issue- :2 Rev.: 0

5 3 . 4 3 .  Purging GasRequirements

N/A

53.4.4. GN3 / LNz Supply

For &uument  cooling GN2  pa Fed Spec. BB-N&lb Type 1. Class 1. -Grade A or equival=t  shall be
-

: :.,

52.45. Te$ Chamber Wall Feed-Through Panels

For TV test,  four RF cable feed-throughs  for the SARR shall  be provided by METOP.

5.2.4.6. Public Data Net Communication Requirements *

I
The  METOP  AIT and launch site faciIi&s will &wide  access to a public data network in order to

enable data exchange with Instrument  supplias (e.g. for off-line data evaluation at the SARR
Insuument  Supplier premises).

I
For this purpose, dial-up modems will be used These modems are part of the IWWIEU

53.4.7. Physical Interfaces

lEU:300kg;dimensions:203cm(H)x61cm(W)x152cm@)

IC : standard desktop PC footprint with monitor and mouse ; printer  is 5 kg ; dimensions: 30 x 30 cm.

For set-up of the ~testequipmentanareaof20m2asaminimum shallbewjllbeprovidedin
a temperature and humidity controlled class 100,000 clean area.
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5.3. INSTRUMENT GROUND OPERATION REQUIREMEN’IS

. 53.1. General

instrument operational constraints are presented in Q 1.4.1.  Test procedures may deviate tim these.

Insuumentmodesandinorbitoperationsarede@bedin~  1.4andQl5. .
-_

Insmunenttelecommandsaredescribedin~3.2.2. . ’ . - . .‘- .

Forthegroundopcrations,theaclrnowledgememoftheoommandsbytht~isdooeusing

Analog  Housekeeping and Digital B data from the instrument, as described in 0 3.2.3..

. -

Conditions for testing

1. One hour waiting p&xi for freqmnq  stability performance
2. Cooling of transmitter pallet during all ambient testing

53.2. Command  and Control Sequences’

I
The testability of the &munent  depends on the usage of equipment as outlined in Table 5.3.2-l below.

Command and control seqences  will be implemented in the check-can software of the METOP overall

check-out equipment in terms of control files for automated testing. The control files will ensure that the

instrument is operated and tested in accordance with the objectives given below. Control files will be

coded on the basis of test procedures prepared by the METOP AlT team following inputs from the
Instrument Supplier, and checked by the insuumen t supplier.

Control files shall take into account the generic operation requirements  given above, and the special
requirements for ambient and TV testing given in the  following subchapters.

.

T e s t  CorrfQuration  ’ EGSE . 1

Bench Test 6-q==) .
SARR Alone RATS (Incoming Inspecdon)

Integrated Test (Confirm that integration activities have not cause failure or per-f.  degradations.)

SARR With Accommodation RATS (Pre-Integration with Accommodation
Hardware Hardware)

SARR With Accommodation RATS and (Pm-Integration  with Accommodation
Hardware and SARP-3 SARP-3 EGSE Hardware)

SARR integrated  on PLM RATS and (Pm-Integration  With NIU)
SARP3  EGSE (PLM Electrical Test)

(PLM TV Test)
(S/L Test)

Tabit  5.3.2-l : Test  Objectives Versus Test Cmfiguraiions
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533.1. Ambient Conditions

TmNsr

5 3 3 3 . Themlal  vecuum amlitions

~DnvsT -

. . .
I. .

5 3 3 ;  Hazads/‘Precautions

. .:’
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5.4. INSTRUMENT ACCEPTANCE AT AIT SITE

5.4.1. Unpacking/Packing and Handling Requirements

as soon as . ) t equipment arrives at the integration site. After

unpacking  tmder  cleanroom  conditions, the following will be canied out :

l Visual inspection of Instrument and GSE

l Dimensional / flatness check

l Units Weighing

l Bench Testing

Bench Level Tests

Prior to installation to the PLM and e&&al  integration with PLM avionic&,  the instruments  shall

undergo a bench level check-out to demonstrate ali%zness  and instrument readiness for the subsequent

system level AIT activities.

The instrument  will be set up on a test bench  (eg. a table with conductive surface) and shall be

connected to the instrument testthose  c a s e s  where insuuments

panel hanw.  Then a series of checkat  activities shall be carried out as required to valjdate  the
instrument readiness.

The test equipment (RATSITEU)  shall be provided by the Instrument Supplier and shall reside at the

PLM and satellite AN sites to support instrument troubleshooting if necessary. Operation of the

mxrument  and its bench test equipment is done by the Instrument Supplier team with support of the

METOP AN wirn in accordance to the following insuutxnt -provided procedures and  manuals : AD7

and ADI?.

5.43. instrument  Self-Compatibiity  Test
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5.5. INIEGRATION  ON METOP

'55.1. Pre-Integration

55.1.1. PreIntegmtionwithRFAccomrnodationHardware
.

=ti :
i

55.13; Rt!-II&!gdOll

priortotheinstallati~inthePLM,theinstrumeotwillbe~~~~withtheNNandpartsofule
NIU test equipment as weIl as the power conditioning unit_  The ccxrespox@~  set-up of on-board units

and ground support equipment is shown in Figure 55.1-l.

The purposes of the pre-integration activitjes  is to kify electrical interfaces betweex4  iostnunents  and
NIUandPCU,todevelopinstrumemspecifictestsequences,aadtorefineandvalidatetheDAPB

operation separately,  from the PLM level .AIT in order to reduce the overall integration time.

The  activities carried out with the insUuments in the NIU pre-integration are elecaical integration and

instrument IST’s  as described in 0 5.5.3 below.

The physical ax~axigement  of tbe insmunems  during pre-integration will be on desks with conductive

surface. The interconnection to the NIU and PCU is accomplished  with a METOP-provided  test cable

harness. Pre-integration activities are done in a clean room environment as quired

After completion of the pre-integration activities the WrumenGtogetherwiththeNIUandthePcu

will be installed in the payload module. Anabbreviated electrical integration and part of the ET’s ar6

then repeared.

55.2. Mechanical / ThemaaI  Integration . .

The instrument mechanical / thermal  integration includes  the following activities :

. Physical installation to associated PLM panels according to agreed procedures including thamal

filling and other

. Installation of thermal fillers as required

. Bondmg  measurement between equipment case and PLM saucture

. Mechanical integration of pre-integrated  insuument  panels to the payload canier  structure .

Interpallet  harness tie down (restraints) : TB&.
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553. Electrical  Integration  and IST’s

Tbe  following activities are carried out for electrical inter&e  verification :
,’

.-

Insmtrrrenr  Growrding/lsolation  Check : before mating any connecttoc  with the system harness  it is
verifreQ  that designated grcnmding  pins are properly terminated to &ass& and other connector pins are

isolated

Safery Check : it is verifiedbefore conne&q  the system harness,  that there is no unexpected dangcr0us

voltage, nor a short to chassis ground

T-Jrcncrion  Tests : imuumem  connectors are mated with the PLM harness one by one via T-junctions,

which allow measuring signal character&& Power connectors are mated first, followed by command
interface connectors and telemetry interface connectors. The imnumem  is operated from the PLM

I Command & Control Block (CCB) by sending commands manually. Essential signal parameter such as

risdfall  times, signal levels, signal timing, inrush currents and power consum&ion  are recorded and

compared against expected (specification) values.

The instrument electrical integration procedures will be prepared by the PLM AlT  team on the basis of
inputs from the instrument  Supplier, and reviewed and supported by the Instrument Supplier.

Verification of the instrumenr interfaces will be followed by an instrument IST. The purpose of this test
is to perform a reference instrument checkout in the overall system environment

The instrument will be operated in all relevant modes including degraded modes and redumkmcy

activation Full instrument operability ‘validation  is achieved in the IST. This comprises both the on-

board equipment and the ground support equipment and checkout software. It is to be noted that the

checkout software, at least the AlT data base with the TM/TC  parameter definitions will be re-used

dunng  m&on  operation. Instrument specific  control files will be refined and validated in the IST.

In addition co the above objectives, the IST serves to produce reference data sets for the subsequent

envrronmental  and system function test programs.
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55.4. Integration of GSE

55.4.1. Integration c# GSE with the Flight Equipment

Forgroundttstingthe-ntshallbeconnactcdtoGN~pagingcquipment

55.43.. .GSE Inmtion with PLM OCOE ‘-,

The  EGSE integration is done prior to the ,jnte@ation of the on-boa@ equipma&  Inuring this activity,

the iniumed-proviM test equipment shall tie conxxzted  with tht METOP provided ti EGSE. .
GemeraUy,  EGSE integration basically consists of an a&t- commuDicatioxl  c&k to’&!monsuate

full operability under control of the Command and Control Block (CC%).

TheinsnumentGSEimegrationprocedureswillbe~~~~bythePLMAITteamonthebasisaf

inputs from the Insumnent  Supplier, and r&ewed  and supported by the Insttumcnt  Supplier.
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INSTFtUMENT  OPERATION CONSTRAINTS DURING PLM AND

SATELLITE SYSTEM TESTS

5.6.1. System Environmental Test Leds

During ground  tesb the SARR  awironment  sbaII be controIkd  by GN1,cc@iq  suchthat  the tranmi~

temper~metel~~exccedsthe maximum  tempdaNre  limit fram.0  2.3.%  III emugeau$es,  wb&

the maximum temperatme  limit is exceeded it s&l be commanded OFF’to _ &is

Tbe nominal in-band powa into each r&v= port (J8, J9, ad JlO) shall not excxxd -80 dBm  The

maximum into each receiver shall not exceed -30 dBm  (controlled by the RATS).

Due to the receivers crystal osdlator  design+  the frequency stability will be within specification only
under vaaum  conditions.

5.6.1.1. Structural Tests

5.6.1.2. Thermal Tests

For thermA  vacuum pump down, the instrument sllallbecommanded OFF and shall remain so for at
least two hours after reaching lUs Tun (1.33 lUs mbar).

5.6.1.3. EMURFC  Tests

During insmunent.  PLM and satellite leveI.tesring  the EMC levels as listed in 5 3.8, 3.9 and 4.3 shall
not be’exceeded.

’ -i’

Static mapnccic  fields up to of 2 Gauss will LKX  degrade the ultra stable oscillator perforkance.  No

damage will  occur to the insaument  at levels beloi this  limit.
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5.63. Function  and Paformame Tea

5.6.2.1. System Fundional  Tests  (Sn?
_..

Thesystemfunceianaltestwin”~theoveialls~pafonnam rudoperabllity~asezies.of,  ._ .

lhissionrelevantmodes.BackupmoQ,degradedmodesandmode~~willbeiacludadThe.  ,_

SFT prokdum wiil be amposed  of cimtrol flies which have been validated  during  ISTS.

5.6.23. Special Perfomumx  Test (WI’)

SPT’s serve to execute spe4z&z paformance vehfGwmsintheoverallsystemconfigurationforaIl

* those parameters which h&e contributions &O&J  more than one subsystem or for teat cases which

require a special set-up and operation condition  A typical example is a bit error performance testwhich

involves elements of data acquisition, formatting and transmissior~

For the insuument  a full performance hasbeendemonstratedaspartofthe&uumentacqtancctest  *

propm.  and therefore no immment  spedic  pe4fox-mamx testing is required on system level.

Additional special  performance tests on PLM level and higher  levels are covered by automated

procedures executed in the RATS.

E;ou : SARR performance testing does not require any laboratory equipment, but the RATS.

516.23. Abbreviated Functional Tests (AFIQ . .
. _:’

The abbreviated function test is compc6ed  of a subs of conuol  files and procedura’  from the system

funcuonal  tcsf. Its purpose is to demonstrate system integrity.after  major se&up  changes and after

transporr.  No nwsurement  data evaluation will be.  included in the AFT%  but only a verification that the

mtasuremeru  data stream5 are present  ~Therefore,  no insmunent stimulus generation and feedback data
. .

acqwioon  will be done.

I l%c  use of sumulus of the RATS during the AFT is TBC-. ‘_.
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5.7. INSTRUMENT CONSTRAINTS ON GROUND ENVIRONMENTAL

CONDITIONS

5.7.1. AIT Site

Test comzctor  : N/A

I lhe dust cover on the cooling tubes shall be removed befare  integration to the satellite.

Connector dust caps shall be installed when the insuument  is not in uq5 .

5.72. Launch Site

At the launch site, the SARR is always integrated into the satellite, unless it needs to be removed for
repair work In that case, ail  handling conditions in place at the integration facility are F to apply

at the launch site.

5.73. Transportation

To  avoid damage to the buument it shall be transported in a sealed when not yet integrated to the

spacecraft. For transport monitoring, shock recorders shall be used.

5.7.4. Storage

I
For instrument storage the sealed containers shall be used.

The storage temperamre extremes  e be as per 0 2.3.2.1.

Purging and humidity requirements during storage are defined in the storage plan (ADlO).

Other maintenance, as for example recalibration, is not planned during storage.

1 rc  ,-I _
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5.8. LAUNCH CAMPAIGN l

58.1. Launch  Preparation

Check-Out  on the Launch  Range

During  ground  test,  the SARR environment shall  be corrrrdled  by GNz cooling  such that the transmitt~

temperature telemeq  never exceeds the maxinium  mature  limit from 8 2.3.2. whae ekironmental
control is rest&ted,  it shall  be commanded OFF. to meet this requirement, if necessary.

Launch preparation test : see cmstraints  on ground test 0 5.6.1.
.

Furthermore it has to be assured  that the coxmector  adaptor Jll is installed, TBCmm

5.8.2. Red Tagged Items

l Dust cover on the cooling tubes



SARR
Rd. : MO-IC-MMT-SR-0002
Issue :2 Rev.: 0

: Jmc, 3P 1998
: 6.i

_- .

. . ,

6. PRODUCT ASSURANCE
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Compliance of the SARR with the following PA requirements is NASA’s reqonsibillty.

ThePAapproachf~theSARRisdealtwithinADl.SpecificPAconsrraints/rulesaredealtwithinthe

following sections.

6 . 1 .  C L E A N L I N E S S  / C O N T A M I N A T I O N  .  ‘- .
. .

:

6.1.1. Deposited Contamination.Level

At the insuument delivery to METOP,  the deposited contaminadon  levels shall be less than :

- Extfmal SuIfaces  :

M o l e c u l a r  . “on: I 2.10~‘g/cm2

Particulate contamination : level 500, as per MIL-STD-1246B

_ Internal surfaces : levels compatible with thk  instrument performances.

These contamination levels shall be certified at delivery, and verification performed after packing /
transportation and arrival to the METOP integration site.

6.1.2. Ihegration Facilities

The insuument, a.W delivery, wlll be integrated in a class 100 000 clean room, as p& FED-STD-

209D.  or ben.e~.
. .:’

6.13. Instrument Aperture Protection

N/A for SARR.

6.1.4. Purging
.

NO purpq  is required for the SARR during METOP satellite or PLM level AlT activities (see alsd

ADlO).

Dunnp  transit and during storage, the SARR units should be stored in its shipping contahr, that has

been purged and back-filled with dry nitrogen. TBCti .

6.15. space Gmditioning

Bake-out of insuument harness and MLIs  at 60 deg. C : TEX&.

The last hot  cycle of the thermal vacuum test performed at instrument level shall be maintained till the

outgassing  flux is less than 1.10” g/cmz.hr  for a duration of five successive hours. This shall be

permanently monitored during the test by TQCMs  facing the specimen. The  temperature of this last
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Atappropriatetimes,thewimcssplatewillberemovedandexamincdbythe Ixlmmmt  supplier for

contaminams...during~chtimeanaltanatewitnessmirrorwillbemoumedonthe~~a

minimum, such controls shall be perfOrmed  at delivery of the PLM, with all inmmmts integrated to
the Satellite Contractor, before and after TB / TV tests, and before launch.

6.1.7. Decontamination Features/Heaters . .

N/A for the SARR.

6.1.8. Instrument Bagging

N/A for the SARFL
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63. FAILUREPR~PAGATION~ROUGHTHEINTERFACES

. The failure propagation through the interfaces fkorp the SARR to MEIOP is analysed  within TBIhut.

‘Ihefailurepropagalionthroughthcinterfaoes  fromthcMEIOPtoSARRis  analysedwithin~~.

...
. .
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6.3.  SAFETY REGULATIONS

TheSARRshallbecompliautwithtbesaf&yquhemeutsfromADI.

I I IQm

I Radioactive sourcx I
Toxic Sources

I Corrosive  Materials I None
I I

I Ressluizedsystems I Nom

I. Iguition Sources I None
t I

I

1 F’yrotechnics/Ordonance  1 None

1 Cryogenics/Cooling  F l u i d  1

Table  6J/l:  Hazard List

The following is a list of cousequ~ of failures of the insaument,  its associated GSE aud

naqorwion,  handliug,

Reference to Safety F i l e

Violation of mechauical requirements N o n e

Violation of electrical requiremerits None

uniuteutioIlal pyro firing None

Violation of radiatiou requirements None

UninteuIionaJ ignition None

R e l e a s e  o f  d e b r i s NOne

Table U/2 : Consequence of Failures

=Y-
- .:’

. .


